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fc-b 7 5 -y ? ^ U - y 5"- h k , ml 

J: 4©ig£Sg®Wfc:& < "f- i 5 tmE-fe 5 5 -v 7 7 

5i7? m?®&<Qwm-m?fc ~> x . 

4^&< t S >y ?^*k3ll <0*«jfflWf: ££tf 1 

ifcii^fo* #witm> 1 dtmjMt , 

mm 1 iwrnmosL buIb 1 &m&toi)r>t>mm 1 

mmmmmtzx miRmzmztmnxmt . 

IE 1 >r * jnift 2 <xii^*&^S[ 

luiEm 1 mmmmx *}sm^m2<D^mm^m 

1 ifcg-^HjiJ J; fcttiffi 2 ttU-smzfttitlX 
Ut & , 5 >y ?*?WiHi<Z>»fim 

[ If **I 2 ] itulE 2 ifcflfltlgfcii , lulEH 2 

[|f*Hf3] f^^Mit^T, |ffIfi#«A' 

a >m, mmm2^mmm^mmuz'Jmxiiu 
t^ixh. mm. 2 [zmLWffim*. ? s 

[|f*Jf 4 ] lulEm2«MM'JtTfci§WL/t|JffE 

tciEaw^JiM^ 7^7 ^mTm^mm-nm, 
[ft*ii5 ] fuiE 1 w/ffljmz&^xmymzti 

h mti 1 #MG®& , lulSS? 2 co*«^J£ 3 £> 

^ IfffE^ilStfc^T. 19iB^2<0*«S8»I*SL 

£ * * . mmm 1 1 

Ztit , 11*11 1 fclERc9«ES-fc5 5 v ^Hi^cD 

[ if *if 6 ] mieu 1 mmmwsti t mm 2 <n 
wmmm<&t<rmt. sovaxxhi. n*Ji5 
KiaswKBS-fe 7^7 ^^ai n a n «»is*s; 0 
[ if *« 7 ] ttrse-fe 7i7? h £ jsrr 5 is 
tt. ffffEi^MisofiT-fe-5-r, tuiEl&injgcoM 

mfBl^im&r^5Ig£3A>Kffi;t.5. If 
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*If 1 * L 5 COV vTftfrfcia&Dlf ES-fe: 757^1 

[f££S8] lufE-tr7 5'y^X5U-{±, WfE-fe^S 
-y?^-x H^ftME^:? 5 'vm-MtM9,mz 

U 7<n\vftUrtzffi&0MM&£ 7^7 ^m^gPn^S 
10 fci>£, l^ft-fe5S-y^©*T"J>l>, IfSlIl^V^L 

[|f*3i i o ] nriErta?0j?§s«Ri±, sv ^r B it# 
m^is^js-rs x o {zmmzixh^mmMxh <o . m 
mmmw-t 7*7 ^€^ a a a (i. 7i7^yf 

[MRRJSll] ffiriE^^i-y^x^'J-fcivmiE^ 

20 {i . i: t fc, iltt*-tr 7?7? »5fTC* 5 , If *lf 1 % 
^ 1 8 *h ^-f^CEK^fltJiSI-b 757^ «^ H Q n « 

[ If *H 1 2 3 IMMSiHRIiii . 3 A mm 

JHi, aS-b Xfo h . If *ii 1 1 1 

[HM13] »*II1^^L 1 2cOM-fW»tlBK 

[0001] 

vmM-ftm\z?m-h h <vx% h „ 

[0002] 

[ &*<DSW ] t x. imm 7 = 7^yf >W i. 

^^^S-y^^U-y^-b^'fflSStl. ClfL 

^7S7^/y-yy-b im&£fa t>ft&» 

•fe5S'y^€^gPn D n c?)Ktcj5EtT, nyr'ytf. ffi 
fit. ^y^'^^, 
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[0004] a/Hr^s ^ny^y^fSiSti^t 

>f niafflfc itf**K8M£iI£-LT-fe7$ >y ?x 
LT « y U 3 - y iflg^t =fc tT3-t -f >y$tit: , 

^'U-yy-b^S^^. 

[0 0 0 5] iJcfc, ±at5t-fe7S t9? 'J -y^-h 
«±ffl± t , 5^ t ISIPSS- 1ST fc=B0R<ZV 1 * - y £ 1 o 
■C , h £ X ? ij - y Mt J: o L , 

7 fctt , ±}£c0 =fc 0 tMMFJr t^ L T ftg|5«« 1 ** 

m§ fut* 7 s *ri? ? u - y y- b 2 ^-sothh 

X'^ilX^h, 

[0006] act:, v^^'u-yy-h2^sSf 

5 s «y 9 7 u -y y- b tm^wi\m^mA hit 
izbizx^x. ±ffmmfa3Vimzixi„ 
[0007] ^o^ft«#c3ij;, mmi?mzTuxz 

fitzik, dt, fr«lf*7S7?3>- 

Ty^fcftWftJfttf-vT4fc&S^3*3 3fc«»r 

3*L ftKWt^*S*W$ix-g.ittJ;oT, ft 

M-t -y 5 ■■/ n> t> if/y 7 M5iil> 

[00 08] zcoko^WM-ty $. -/^ayfy^zh 

h t&> t(± , * 7 5 >y ? u - y y- h 2 15 1 t>"rtgum 
S 1 coWJf l^tom^fc i xf* 7 5 -y ? ^ u - y y- f 2 
^summs c: t ibmt %~?x<h, 
[0009] LfrLtztfh, ±&nkoH&Mtt&z.xf 
mmitffAmmmiE, ^mmm 1 co&WA.<mm<n 
mmm 1 &imtz> mtto t&v ^p* t « 

§ fiT v ^ fflt b 3 v ^ t <m"C<nW*<v£& 

^wm^n. tztm, ms^-fkoiz^ n^ti 

[0 0 10] «M#f--yT4fciiVvC08KSrf 
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$> s t mmm^mco mmm 1 l^^m*^ ts^j § 

tiX V ^ ^tti (4 , 7° y xig^lg tttKB^ 

^m.m^tz^tixa^) . ttz. ^7?7?/'j- 
yy-h 2ra«W#tt^'.T^I>^ft, MiSB#t5[# 

[0 0 1 1 ] itz, m8lz^i-£o%9Mfai- 7T4(?) 

10 ZtliZi-oX. iss-Y^m^Lth^ttffoh. 
[0012] c\ff)i.3^m^\i. |J|-t7i7^3y 

[0013] 5 %$m%m?t&t:ih* tztl 

a. H2fc5ttJ:5t. ■fe7S-y^?"y-yy-h2± 

l//ffM$^TV^U««t, ©HifiJlXffl-b: 
7 = 7? ^ 'J - yjf 5 ^tTM L . i coKUKJRffl-fe 5 £ 
7^/ l J-yi5(:j;ot, -feryS •y^^"y-yy-b 
2±r<7)rtgE«fli l <nn.MzkhW^%9Mzt£ < t 
Z t fi\ fz b /Ji\ #BHg 5 6-947 1 9 -f-^#. 1* 
20 IH¥3-7 482 O-t^fg, SMT9-1 0 692 5-f 

[0014] ±a^j; o iz. fmmwm? 5 -y^^'J 

a fc, i^«l#;3 a fcfHKUfc t # , ramffi 1 36*ffi 

i mMumzmmmnm ztLx^imttov 
^ b comxcomz-commwrnz^ t % < & o , 

30 [0015] *<m&. mmifz x o 4f7 s *- y a 
y^et'jN^ 7 -y ^^flfis^gis J: wrams i mm 
iz£z>is a -h^&b\^tzmm*%.tiz< <-t&zb 

VXZ . %htltzmm^ y 5 -y ^ ^ yf y^Oftfltt^ 
[00 16] 

75 v^^u-yJBsii. -t?i •y^^"y-yy-b2 

«y ^ y ^ , ir^Mfc J: Jt^7i7^ 

j? * 2 ju m jar t v ^ )t rtsums i b mnm com& % * 

-t S ± a t , IMKiRffl^ 7S7^/-'J-yJ|5^» 
X h 4itfc nh -fe 7 5 -y ^©*«7)-Stt^ft^fc t> W t 

[0017] ifitnii lt , ^ b 1 a 

820#&IST14. t7S7^-^hJ#S^, 3 

^*^> 3 *n-;L J: I, jftmmxU. IMLtzk o 
50 ^fttl^.^t5;t4'rl#l> zbtmmxhh. 
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[0018] ffijf, ^§FF9 - 1 0 6 9 2 5^*T' 
{4 . -fe 5 3 -/ 9 7 U - V V 2 cr>tz tbCD-t y 3 -y ? X 

^m** t » ^ y ^ fc « 
i mmmm t zms-th itt±ytf*ui 
tiit^y v->^-h 2 ntfmntz mzm \ * h 

bbhiZ, Z^y^-y^XyU-^bX. ±M(?m 

i ^mmm^m^x ^mA^m2(D^mmm mz. 
xm& l^jl mm t . \m mm i «^r«a^Ri$- 

fi^m 2 «*»M'JtKIW- h Zb\zX D , KUCRUXffl 

[0019] Ufc^-C, ±3iUcJ; 3 tLTft&fifc 
■fe 5 3 v 9 ^-X t- t£ V vc (4 . iJwfi: < b fc 2 El*)»£ 

s ;uo x 3 %x ta r tej/tmmwrete ,^5? 

-y ? £ fifch.*: t « b -ft Z 1 t \m&Wb 

[0020] noidt, ft^WiicoJf&fcll^oJf 
flS#>T»Vvtr5 5 'y?Jl£ffM^I>*:£>tfflMS-fe7 3 

mLxmfr%mtfm*zti. zcoxmrnitzft 
mmzmimmz. mmmim^m<^^ab' 

[00 2 1] ifc, SUftlRffl-fe^Sv^^'J-yJf 5 
tfctt&*7 3 >y ^lS*«*fttt* J ffit»v^'Cfto 

•ci), ^±tmfc^£^7 3-y??"y->-y-t-2 
t <£ -5 t . #»tt o»s *■ & £ sax? ; izti, 

b. c\co±5%-t7$iv??V->^-b2lz±-oX-fr 

v\ 

[0 0 2 2] ULL^Ifc;^, iHJf-fe^S »;>>ny=jry 

^hm.\t-h^±mmumts u t* , &mwm* y s 

■y ? 'J - y/1 5 tfc if l -t 7 5 -y 7 t T X 0 

ft v ^Iffi^S 1 5: o T < S . 
[00 23]^, ifttsTMiztitfh^y 3 -y 

[0 0 24] ja±, 8W-fe5 5«y^3yT^(cHilU 
^fVWkOit t i(f»Jf -fe^ 3 -y ? ^ b 

4. 
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[00 2 5] fit. I^B^ae^ii. ±^Lfci 5 

^m^xxfz<nmm i mzx^xmt,titzmmm.^y 3 

>y ^«^ n n n Sr^S Liat-tSIfC&S. 
[0026] 

iwmtmmhiztovftm z<rmm\t. mm 

[0027] £t\ t7S7^7'K 

10 hfeitx-fe^S'y^^-xh^'-eii-e'iiffls^ii-s. 

[0 0 28] JJctc, •fc9S-/^X7'J-&fRJ^fSIt 
t i ot'fH^t? 3 -y ^ /'J -yy- h t , -tr^ 3 

y trv-yis-h <7)3m±.i,z*<?>m&bz x & ®ns t 

t -f «fc 3 tcgP7)-S<)t;»«tt^-^ b 5 1 1 1 

w ^ t x h m^%w,mzt £ <ti3tt7S7?/ y 

iv^S«t-t 5 3 -y ^^--x 1- &-fWS 1 1 (c X -oX 

m&titmwm^ 3 -y 9 y v-yst mi 
20 h . mmcDM-sw&mHmzii h „ 

[ 0 0 2 9 ] act, Ift^»oa-£«jift£1t&»a 
[0030] -S-LT. iWBWftsWffljtSfi* . 

[ 0 0 3 1 ] i<?) x 3 ^**aDxs^fii. i) , wmM 
y^-y^m^u^wmsmza^x. zcowmxu, 
fmmm ^.y^vtw-ym* mm- itz^^y 

^y^^.~xy^mMttTM, i-^bh-ty^y^^ 

-x h mmh-frmzmmm 1 . 

[0032] ZffimiiZtS^X. -fe7S>y^^.-XhSr 

jffitui: **t* 1 a^Bi*4rt«!yi'ts i &mzm 
b. vmmMcn'ik, vm^mt^mimmmi 

f*. mi^mmimzztitz vmamiz^wu 
yyzmtz 2im&®*m!imt& 2&msam 
b . ni «a»u o 2 i ^ 
xif/ttz\t2 <m^m iz-ttit&imttfm 

[0033] ZZX\ WW y^fi. 2MtlS« 

fc. cKonHBTti. mi«*«?§fflt. z<nw,\mm 
m\x y 2 <vmm\ btmv^tihzb* 
wtkbLxuh, zn%2<vmm\\±. v&mzm 
emtcmt. t>tix i> , 2 m^xm^wsx-Mi t>ti 

Xh. fcS^ii, l^aigcOgpgTKDxA,^^' 

§ ^t 2^7>»xg«im B -c"iiaD§fiT t, i w 

[0 0 34] 2MiSagtfe^T, H2«Wffi§M^ 

Jni.4>tis«^t^. »w>:n^ H2^)^fiMi| 
50 tz. x*)mL<n, zcoxoizm2<nwmm\^#> 
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i o o 3 5 ] i mmjmiztsvxmmittL 
h i imswfi. % 2 ««« $ & t-^trt&^t: 

S 1 «*»M'J^ 1 ifcfiim&^l&fe3*i.S . 

[0036] ±y^*§^ m i mmmm<^m^tm2 
mmmmcom^ t^m±. so °ciy±T-& h z t m 

[0 0 3 7] ttz. ZCDWJttz&^X. -k^S'v^^- 

xvitmm^-hxmii. v&Mxn^mxh^x , m 

[00 38] ;»W:£^T, 7^/'J-yy 
[ 0 o 3 9 ] ifc, ;^^^«iHitJBWti3V^ 

■CS 4 . 

[0 04 0] it, 

•fe 5 3 -y 7 ftl«&g3»§l*\ 
n A iimzmvi rj >f /l^flsHT& h b £ , y 5 
7 y ^ ? C t jt^S £ . 

[0041] dto^fi, ^ ±^L?t i. o^mm 

[0042] 

[ mcommmm ] r «i»^i?^cot^ , 
zcommmm^x mm^y 5 7 ? a y^y-f «SBi?y 

Sii. fraL^H 1 5rULH3^#EiL^^BHt-S 

[0043] cicosa^HBfclSttrt&fcifcfc D . -t^s 

5 >y ? 9" >J~>M5 ff)tzm)^y 5 -y ? *<-X f- &%ti 
[0 044] ±affD-fc55>y^X5'J-tt, fim**7 

7i7^X7 l J-i^-fe75 7^7' l J-yy-b2^# 
-6 to . MBH fc L T CO y >J a - >«Ig^ !C i. o T 3 - 



(5) mM2 0 02-43 1 64 

8 

&£fiftt ( 0^t\ ) ±T\ t7 = 7?X7'J -36* F 

[004 5] ±l«j:5^7S7?/ l J-yy-b2 

timmmz&^xtzt um i ^ m<?)ff t, ^tjfm 
x^xm^tih, zcDftmnmui. ^k^k, fjt® 

«Jf^^*LT^T. Ltzt^X. ■ty$v77'V-y 
y-b2±t:ll i c?) JJ » t J: S J&H# t ^ § ^§ „ 
[ 0 0 4 6 ] ±ML^^mS 1 WJ? J: §15 
^H^^<^at. t7S7?^J-yy-b 

Fi¥:iKmm-ir -7 5 v ' 7 1 •' • WV->i> 
h . gUifiJKffl-fe 5 = 7? 7" u - yjf 5 fi , l 
co^'tj y^-y^ijiX, W&ltz-tyS. 7^ 

20 h * x 9 y - > we^t x^xti^iztizx'o 
fmzti. &^x&mzti&, zzxm^t>tit-ty$ 
>y 9 ^-x ni % i ^xw$kt%&hcDX\ 
%<7)mffliz~o^xir<mi-& . 
[0047] iMitzmmxn, ft^mm i s^ufc 
stanTOffl* 5 5 >y ? ^ u - >m 5 zm&uztf* 

t rt»«S l i 3 1 L T i i i \ 

[0 04 8] ±^C02:diZ, -fe^S ■y??"y-y^-b 

2 ±t w««fi 1 ^ j; VBiiSfiJtxffl-b 7 s 7 ? ^ y -y 

30 JI5*qg|SSnfe. 12t=^±a^a^fflM*6i±, 

frw&toti. ^^z^^r^mmmtsxmm&m 
fflt7?7? ?" y - yJBagftjfcs *it v ^ 5 5 -y ? 
?-y-yy-b&a^sfei>;ttj;oT. muz-m 

[004 9] i<7)4ic7)mJI#;3 a{±, WM^mzTUX 
@3^-rj;3^, ffl^WRJl-fe^S-y?^ 
yfyf<7fcto( ? )fiftf774 at^r^^.#7c#§t 

40 -roK^ix, acv^-c, m^yyxmmrztk, maam 

[00 5 0] ±a5Wj: 5 SHifiJDJffl-b^ S -y^^'y 
-yif5?rffM-ri.ittj;^T. 01t-g|5^SrrJ: 
a ^«Jf*3 a icjsvvc , WSE^S 1 

&#t*o x%\ *gt# t« «i mm>wm 1 
fttcomxcDm^mmmmizHitzK * 0 , 03 1 

50 ^tt<<^S 0 ^<7», ff^iX^WJUr^i-yy 7 
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[0051] zco^mxn, fsm&w.m*? s -y 

[0 0 5 2] -t=5:*)t). ^Ml^fi;, -te^S-y:?^- 

s^-tf i i &m. 

[00 53] CIO i 7 fc. 1 ^UlgTIi, 

Z t ifi%$-$}~Cfo h . £ W 1 &7HftXgT*li: , ^557? 
3*U *7 5 v 1 wM^JT+^Hcil^ t 

[00 54]^ ±3^*Xg<7)SL SI 1 *>im» 

m*«s^ i tmsmzwu vrzmtfz 2& 

tz, *5 5v?^-*l-*SJ&tSfctf>, B£cr>W.lC0 

mmmmfc , ss i wwsm <t o 2 

# £> , 2 dLfflOMftflfttC t i&Mfi A § ixT i «t U . 
[00 5 5] WfftfcLTfc, 2iJt4rttDgT(i, 35 2 
2 SilTfc 0 - - ey\mx-ft 

mmtt z fc t i o , 2 ^axg^ia^Hcfc <, vt 

t, 2^^*OKf£&^6<Jffi< LT^<;t^"T^ 

< Z t h 1 1 fcfc. fr^tJt i 7=3:2&7>ftLDfI 
O&PgTflD* ^hSUAW commit: iKbhl Z t 
h . Lfci^t, luM^ i 5 tc, 1 ifcftflfclg-C 

^ s -y rmioz ^^mmm^mx^ 

[0 0 5 6] i^idtLT^flfc^S-y?^- 

as*- 1. ; t #a o t h , sotwkss 2 fi9*MJiw»» 
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1 0 

[00 5 7] ;cOHBgtfcUT»4$tlS 1 Mlg 
fci:y'2&#HtXg-m. iff tf'-^5/K7)J: o^r 

[00 58] z<mmzti^x. mimmmmttzit 

10 v\ 

[0059] 3 ^mmmcomt ^f-^ 

^b>-M. h/Hy, ^y^>^ 

*.)VV)V7T*t— V , 7"f-;l-y7/l-h"l — ;k >-^o^ 
20 ^7-;k ^H>iEB. ^hh'pf^b°^5j--;k -fV 
*ny, r^tr^jj--;k >-7°n t°l^y;/l) 3-;k >>' 
^-?-^7^ix-h^7-hy», x^r/MB, JWbfc* 

[0060] ±3it^*«MiJOWi: L"C^fffet«0«0 
^xf-;^hy (79. 6°C) , ^f/KVT'Wb 

y ( i i 8. o°c) , r-feby ( 5 6. rc) , h;t^x 

y (111. 0°C) , K>-&> (7 9. 6°C) , 
30 -;K64. 5°C) . x^7-;l- ( 7 8. 5°C),^V 
(82. 5°C) , Sigx^;P (77.1 

°o , mm^vy^ (i is. 3°o . y-fvrnt 

(143. 5°c) . ^f-zur/i-y^yr-fe^- 

h ( 1 4 3°C) , toVVtV/T-tT—h (15 6. 2 
"O , 7-f 'L-I-/1 -//, 7 (17 0. 6°C) , y^O-N^ 
-9-7-/1 ( 1 6 0°C) , v^>f yjfi ( 1 9 5 — 2 2 5 
°C) . y'b Hn^l-t°^jJ--^ ( 2 1 0°C) , Vtfo 
y (215. 2°C) , f-^b°^-;l- (219. 0 
°C) . y7nfl/y/y3-^ (231. 8°C) . i?X 
40 i-jV-y^U-h (28 2. 4°C) t^S*\ 

ffiMzM^ c vt . ® 1 *s J: tffS 2 «*»MiJ & ^ix^'ix 

[006 1 ] S*^S?2^»M'JA\ S 1 Wffil^ 

Mt t «, i ftmannmTmt- ^tihiv^z 
iz, m i ^mkmwM&tw,2 mmm^MAt^ 
mt. so vs)±x-h iztmitiw mzxmzti 
^x. mmmmz i &m i mmmw^y-mRm^m 

0 m^z-fhtzibX'foh, 
[0062] ±MLtzft»&CDm2mMMM!<zmL 
50 X . .X 7 'J - > EPliJii rffLtt^ 150 "ClilXiO 
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m^^Lxv^ztmitK. 2 o 0-2 5 o°m 
g.nm&ziiL'c^&zkffme&Lw 1 5 or* 

flfctf, 2 5 0°C£g;tS t . 9BBKH* I 9a»L(c< < . 

[0 0 6 3] ■fe^S'y^^-XhtfcV^TfflV^fLS* 
«A>f LT(4, MffiT'OTMiJto£S-f 

y t* - ;i/7"f - 5 ~)V , iff j -?i-)V?i- y -fo^cox y r 

y«fl§«. tf'JTS FfSffiii. #>J>f 3 FffilitSL *U 

75M5HSig«. ^yxxr;wsiiffl. ,t°y^7 

=ryfitItSL sKU>f srV-zMBIi 

I, *"'J **-9-V U y«fItSl^'*> 4 . 
[00 64] *SAW y7'fc LTiKffl^LfctfU t- 

j&*6^%JXPt\ 7*f- y—JVmtb 2-8 2t;I/%« 
ffiM^tft. +fi^ifttiJ:ViBES^iBi* I »6. ic^E^C 

ffis-tr^ 5 ■/ hizts^-z^mfu y?'t ix m 
^. 

[00 6 5] y^i^Dfiii:. *5 5 >y 7t»* 

IZftlX. 1-2 011%. *?4L<ii. 3-1 OS* 

[ 0 0 6 6 ] ±» L/i 1 iX4^ffclStt5 . 1 

[00 67] mvWkftmit LT(i. ^{«L£ 
*^Sii:17?aTT'$)l.^h 

tfjfauv, r-^y^. #-f^yjs. y-^y^Hvf 
frc i> «t v ^'J7? y y ^ - *7 a is . 

*° y r ? y /Hx^f/^ft, y xf vy-a^ 

4 Y, ^y^^xf-i^yr^^TS^x-T^. 

liyi^y-^F, dfuxf-vwsy. ^y 
y 7° o t v y * / r y y t^x-t ;p fc */K 

v\ 

[00 68] *«^M«^JDS{±, b 7 5 -7 
MLT. 0. 1-53S%. #tL<(4. 0. 5-2. 

[ 0 0 6 9 ] ±tz . 1 ifc4miS<oaT*oT. 



(7) ^2 0 02-43 1 64 

1 2 

5-y7^-^4«At-£ifc#fc£. lift, 
■y 7^*^««l^ Bfcfe-T S - fc - ± D iTCH* 
coSvvfe? S 'y 7^-X f- £»c#l> i t l> . 
t tz . -fc 7 S v ^ t## t T ^ I, i 3 ^fSi/J^S^^ 
^^at i -> Xffim ItzmUZixfzV-f&Zklz]: 

9' y - y ji 5 co»l (ctfc^s#is-fe55>y^Jit*i 

l s"C t > r)~ — /I, ar VZmi WttX' S S 
10 [0070] .ir:-. fi»'if> rr$^')fiK,:,r:- r 

mgf't ? >l irta/.X . i -i {C-J-^ _ 

t.f . m' u > y^mmm~m'Hx<^h z ufix- 

[0071] ±tz, ±Mn&o%2^<nmk<WFW*, 
20 mm®mmixi>£<, ttz, 2o«it«?p 

[0072] j^tfcrjixgtinvtfi, xfyw 

30 [00 7 3] tfz, t^vy^^fttmt? 

$ 7 ? -i: 7 s >y ^ ^ u - y ^- h 2 zmm-i 
•y mMtmmmz® «^t^w* 

[0074]^, ±jS«HWWtR t*M^W^-|> t 

40 m'xmzntms.^-t^t^dzt^x^i, ttz, 

-t? S •/ 7 ^"'J -y y- h 2 t#4ixl,-fe7 5 >y 7»* 
35*. f?^S^aS#tttco^T J I ss^T-sst-s 

Bl$ttiS it^E I AffiS-C"S£t-|> X 7 R#tt^iS£t" 
5 teH<?) t> <?)t*iitf . K^PRiRfflb 5 S -y 7 ^ U - y 
JI 5 «fc bbCD-t y 5 -y 7 ^-X h t,Z-% t tl & -fe 7 5 -y 7 
©*^> . ±^^|5| tT'BWffife £VX 7 Rtm$ffi& 

1 0 0 7 5 ] 04 fi. zpmmcvmmmBmt lxcd 
mm-ty s -y y^"^ ^^s^a^frat-^/t^^ 
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m££^Twm2tcfcmm*7$i'y?'i>y??i it 

[00 76] ^coWM* 1 3 14, »9^5 5 -y 7 
-yy-M4, 15, 16, 17,-, 18£it/l 

[0 0 7 7] -fe^^y^/'J-yy- M4M 9J4, 

^^-7v-F^ti-oTj«L, mm-h^t^zk 

#J¥^t±, f9£»ti^T, fcfcxtf 1 0-30^mt 
[00 78] t75 7^'J-yy-H4-19«5 

8 1 (4 , «t tpffl izmwt h i 3 1 , n >f ^« tstx 

4 3 >f A^lffllij i; V' WSKffl-tr 7?7^ U - > 'S 

[00 79] -fe^iy^/'J-yy-M 5±t 

(4 , r? A )VWm 2 0 £%M § *U . =? /W»{*K 2 0 

(4, -e^itfosssu^-fe^s >y?^y-yy-M 5« 

»t^T'H<J:otffMSix-l>» a4/M**R2 0<3 
Sl2<M5ti4, t'T*-/Mj«k2 1#JBj£§*v6. 
[0 0 80] £«9j:5&3>f/I/#fl;ffi2 0i5j:tftfr* 

*V~ft tzW 1 yf-y 7& f^ffit J: 0 Lfc 
f£, 3>f ;W$ttH82 0fc«}:tft*7*-;WI*fr2 1 

mw&^-x t- £ , x ? y - >mimz x -> xn$- t , 
soars £fc#fr&*xh.$. 

[008 1] it, _B£L£ 3^/^*12 0<^WMZ 

i. *>®g&m.m~% < -t * a t . * ? s •/ ? ^ y - > 

z/—b 1 5 e>±m±.-C$> -5T, y WiftH 2 0 

2 2«a^„ WURfflb^S •7^7' l J-yif2 

mmz£ ot#4L, SSI-f I. ■! tt TtfM^ft 

[0 0 82] &t, -fc55«y^^U-y^-M6±K 
(4, ±MUc77&fcH««77&tj;^T, =W/13WHB 

2 3 , t*r*-/i^!# 2 4 is i ummm^ 

?"y-yJ!2 5^jfMSfiS 0 n>f/i^»ft;K2 3coSi 
«rfli4, m$Lfcb*r*-;l^flc2 1 £r:fi~LT, 34" 
>vmWW2 o com 2 osgasfcSSSfU . b'r*-;k» 

*24(4, ^4)vmfcW23ff)m2^mzm$L%K 

[0083] &t, -t^S-y^y-yy-M 7±t 
(4, ^ftt, :M/Ni#*2 6, b7*-/k«*2 7i> 
i t^lSIMfflb 7 5 -y 7 7 U - V M 2 8 tl 
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1 4 

5. r?-Y;^ftM2 6i0mi^S^«4, 

-;«*2 4^LT, 3^;«#;JK2 3«®2«SSE 

£BBB3*l.£. b'7*-^aWf=2 7(4. 3^/k»#;JK2 

[0084] ±j£Ltz-t7$v?? ] J->i<'-b 1 6*3 

<ttn 7^wji(4, timzmtx. mamvmisti 

[0085] &t, ■fe^S-y^y-yi'-M 8±t 

(4 , ^ >r ;p»*M 2 9 is i tm^wzm-t ? S >y 7 7 y 

10 -yjf3 0j&9ft£§;h.6. 3^^»ftM2 9^1^S 
g|H4, m&Lfcfc*7*-/l^#2 7&:f|-L-C, n>f;l« 

{4, ^<7)il2«^-fer7S •y^^'y-yy— h 1 80) 

[0 086] &is. ±ML£:M/MiftJl2 0, 2 3, 
2 6i>J:t/2 9cO#J¥^f4, IgSf^tfc^T, tzbUi 

[0087] iWi-3!5r-fe5Sv^^'J->^-M4 
~i 9**#iW*t;1MS:<oa^fll3i!f*i&»«L'C#fe 
20 *Ut£?>«JI#l 3tfeV^T, «-«3-f;^(cgt^«a 
»<03^/P»ftffl!2 0, 2 3, 2 6^J:V'2 9^', h"7 
*-yW»ft2 1 , 2 4 j3 it^2 7 ^^UTJI^ffiMSix 

[0088] 4c0«S* 1 3^fiic§tll= ; i: t X ~> 
"C, 05 fcjjHUW-fe 5 5 -y 7 A >¥7 9 1 1 Ofcfcw 
aWflc-f-y^l 2^#^^ 0 3 
{4, 04T14, HH«»JB*^«yT12^£fctf)W«> 

30 t:thff)t><7)k IXimZti. z\tl$:kWriZtlz£'> 
T, fflaoas^7T^B;DairJ;3tLTi;j;^ 0 
[ 0 0 8 9 ] &l v£\ El 5 t^t" J; d t , -y 7° 

1 2i0ffi#P]i-| ) #S«ti4, m^L^n-f ;l^MW«2 
0 cr>W, 1 c7)SSPio ± V n / Wlftjg 2 9 CO® 2 WSW t 

zti^timmtihx o t, ^«ffi3 ofciV3 i*s 

13&W§*16. 

[0090] mi^Lm^^mmLxmmLtzmm^ 
757^3 yfyti t(4H4 is xifm 5 ^#jfSLTi^ 

-y^7'y-yy-h2t^«4i4-i 9Asv^±am» 

JRffl-fe^S ■y??"y-y)l5^/t(42 2, 2 5, 28ii 
j;^"3 OtS&ftS-t^S 'y^^*t LT(4, f^Wt 

(4, r;P57-, yvp-n-r, v^'^yr, K-fk^^y, 
^-^ye^'y^A, ^^yffiy^nyigis, ?x5n 
-vy^-y^cDiStt^b^^-y^^*, M^T-^f*, 

j&W&ft*. »5f3K@fcLT(i, ifit<(4, ¥%5 

jtzmjar. J;y*t5i<!4, lxtmco^i^i^;: 
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m\mn^m- o . i ss%iiiT«f - 9 >m.j w v a 

tfyX&Wt^ZitXiik^* 
[00 92] itmWimt LTfi. BKfcx/H-^A. It 
ikiSXTni/iyi,^ IHbJvt'S^A, IHfcx/Hi^A. 

Rfltf 7f^WA, mc?yfiy, mt^^ivv. W 

[0 0 9 3] LTIi\ Liz - (S 

1 T i ) 0 2 -MO (Jtfc'U MOfiA 1 2 o 3 £fcfi 
Z rOz ) , S i O2 — T i Oa -MO (££*U MO 
HBaO, CaO, SrO, MgO, ZnO*fc|±Mn 
O) , L i 2 O-B2 Os - ( S i T i ) O2 +MO 

(fcrtfU MOIiAh O3 *fc(±ZrOj ),BiO 
3 -AI2 Oa -MO (££"U MOIiBaO. Ca 
O, SrOiftliMgO), *fc(±SiOi IMS. 

[00 94] 01^^t@|3^#raLTiiBHL7t 

ftgP«ffil4*:ii:M/W*#:ll2 0, 2 3. 2 6fc=tlX 

2 95rtVtt*r*-;l^|t*2 1 , 2 4fcJ;V'2 7<?)ff^ 

[0 0 9 5] «Hr5S7^3yf>tCfc^tIl^ 
^^»^«tt^-XbtL-C(i, WiS^'O. 0 2jum 
— 3jum, *T4L<ii:0. 0 5-0. 5jumX'for>X. 
Ag/Pd#'6 0M%/4 0M%-l 0M%/9 
0 6 2r * ««tt»*, - '7 ^PASltt* 

a^(iffl^JH»*^Sr-g-^. 1 0 OSfigP 

fl-fl^f >^£2~2 0Sa8l5 (»4L<i35-l 
0S*H5) fc, SBSWMWkLT^Ag, Au, Pt, 

Ti, Si, Ni£fc{4Cu3sc9&JlI^*-N£&M 
SUTCiftO. 1-3SS^ (ff4L<«;0. 5-lSM 
SP) t, *«iMi|^^3 5fiS35>:^. 3*n-^T1F, 

ss^Ht^^ 1 1 x ^xn^tifzmm^-x h 

[0096] m.m-b7%v7 4 w?9 1 nzm^xm 
^t>ti&mn^~xhtixi,±, Ag/Pdi>'8oi 
m.%/2 oa*%~i 0 oa*%/o 4 

mm t wsmi t * R««it*T 3 *n-;^na t 

[0097] jarfc. zc&m*. mmmizm^x. 
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[0098] 

imsum 1 ] mm 1 a. *** ^s-y?^ yfm: 

(D-ty-ivf^-xbwwmiz&^x. zcD^mmm 
t LX(» 1 &mxmt 2Kftmxmt zimitzzt 

[0099] -y^»*cOWI) 
WfBaCOs )^J:yMf^y(Tio 2 )£ 

10 TS5$»£Lfc&* iM«£-tbt 0 &R1 0 

oo°cx2mmm%itz&. nmi-hztizzr,-c. m 

[0 10 0] (•feyS^^X^y-^fpflfeiV'-fe^S 

V£->l7i-y-)l7mmt. TOPJt LTDOP 
(7^/«y^^f/H 3S:KPfc. ^f-^xf-^h 
y30SSJPfc, x^y-;t/2 OSSgPt. f;UV2 
OMSPtSr, Bglmm«0^3^7i!556 0 Ofi 
20 ggfli: t & iz , S L, . 2 0 ^flgfii^ii^ 

[0101] *LT, I«it<*t557?X5y-t 

( 2 /x m ) nmmw* y^vtrv-y 
is-vztiLBUz, mm. 8o°cx\ 

[0 10 2] (»mtt^-^hi0¥«) Ag/Pd = 3 
0/7 0<7)£Jifft*l 0 OMSPt , x-f;H?/l/n-.x 
4 , TIV* 7 h'»li 2 1 , Agt^y 
30 ^-h3«ggp (AgfcLTl 7. T - ^- 
-/I T-fe-r- h3 5SfiSPtSr, 3*n-;L- 

[0103] ( tit-miwz 5 = 7^ / y - ymntztb 

-iSffl (^ttM) - 

fllxf;|,rhy (8&J&7 9. 6°C) 7 0SSSPt. E 
glmm«i'7P3-7K56 0 OfifigPt Sr. 

40 5;wcfSAL, i emmu^^m^^rz, 

[0104] mz. zmi&miiA'ryuxwmmiz 

?^Jfc LX<n*j-)V^i-)l-7-Yy$:'m£Ltz« 
[0105] ^(yf/kxf/krbyJIiLWI, 

r^t**-/P (*fi2 19. 0°C) 4 OSSSPfc. x 
f-ZHr^n-^Sffli 5 SfiSPt *WMLX% t>tltzW£ 

50 tz. fAt^-'H 0-2 OSgfp^jDLT, g|fl?L 
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[0 10 6] -KJR2 (»tM) - 

5fet¥ffitfciM*-fe5 s ■/ i o onmt . * 

-f ^X-f^ir )-. y 7 OSiSPt , JiMftmfflt LTW 
U T 9 U ;H8 4 » T y * - 7 Affe^fffl ( iiTW 
11 000) 0. 5MSgEt. |glmm^3-7 
SK56 0 0fifi^i:£. tf-^3/Wcf£AU 16B# 

[oio7] im 1 t ti««s^&gT. i^m* 

[0 108] -BEf43 (IgtiSffl) - 
ftfc¥flUc»M?:7 5 >y ?We. 1 0 OfiAgUfc . * 
jr)V^)V>ryvl OSiSPt. Iglmm«y^3^ 
7SH56 0 OMSgPt^. ^-^SMCfSAU 1 6 

[ o i o 9 ] ^M^tt^^y^aiti^c 

•a-, ^^xf-/l^hy£|&£L£ 0 
[0110] S^M;* Wcf-zl^ h y UcflL 
7°5 U - 3 «t o TX^/H^n-Xfffll 5 

r^t**-/H 0~2 0SM9taanL"C, i»?L&fc 
[0 111] -Kfi4 - 

vtmmuzmmtk^y 3 -y i o oas^t . ^< 

f^xf;^hy7 OMSPfc, ESlmmcOvVPn- 
6 0 0 fiigP t * , K-!V 3 ^ t &A L , 16 

[oii2];w:, ^f^j£. fe*frjS2 ojuin 
(99.7 i o m mvj±ffmmmmt:x- 

^t, ) coy j!l?i,z£0. METTrjSLfc. 
[0 1 13] W;, iwriMf'^)<rt^'f''-]'r.xf-ywxM 

TfSi$-t>\ ^f/lxf/i/y-hy^lSLfc. 
[0114] ^^i-j^i-^T-hy^W^Lrztk. 

r-)V\Z**-)V4 OSSSPt. xf-;Hz^n-Xffiflg5 

» & i t \z x r> t , mnik-t 7i7^-xb^# 
.'• ftw?, ttftirasffl^^^iy f/it-^-;i 1 o 
-2 0 mmrnn lt , i»?L#t i o • fait 

[0 115] -Iiffi5 (Uttffl) " 
5tfc«lUdMfrfe7 3 >y 7»* 1 0 OSSStffc , * 
f;Hf;I/y-hy7 OSfiSHt. ISl mmfO^n- 
0 0mg^fe£. tf-^S/UC&AU 1 6 
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[0116] fctc, ;^^f> ^JS^C 
WsUciL ^M^M^^-T-y^AiiT^SS 

[0 117] flBSr. 7°7^^U-S^-t=J;-D-Cx^ 
;Hr;l/a-XtSffl|5fiii|5^T-^t°jf-^--7l/4 oaSSE 

10 /WfcJc^rilL. tit"t?;^f|^„ 

[0118] f«»ft^»*Ib'h^;^ 

ttJSMffl^At . r/H? 10-20 afigE 

[0 119] -|ffl6 (UStfflJ) - 
7t(-^,'-ffi L ^^(^-t -7 5 .v v| ;j ,|. i ir,,!, < 

20 £ . ^-^ 3 ;K;SA U 1 6 I$l3t£^^- Srfi 1 ^ o 

[0120] icom^&Xr^U^«»®St 

^P^j^^M^^-T-y^AjfiT^S 
^ ^f-^xf-^hy^l^SL/Co 
[0121] S^t^f-^xf-^irbytHfSLfca, 
r;l/b°^-;l/3 OMSPt, xf-;H=;l^n-^S}fl|5 

[0 12 2] -afi7 OHRW) - 

5t(c«L ^pm*b 7 3 i o onmrnt , ^ 

^LT, I»5i7^^1^#t. 
[0 12 3] (SJB-fe7 5«^3yTy^<7)fm>7tt 

asms* j^i^ts fcft . b ^ u -> ep 

40 ML, 8 0°CT1 OMiaiUy =5:fc. rt^mS^ 

^ u - y y- b c?)3m±.tz®Mmwmmt¥^ 7S7? 
^ u -yM £ jfMt-£ fcy>,timi^L7 tffi i) &m 

m#*7$v?'<-Xh£X?V->$imL. 8 0°CT" 

1 o^sslz-c^ nism&&xv®mmmwm**: 

m mmkCOm^liO . 5tim) IZ^lXdlzLtz,, 

[ 0 1 2 4 ] imcox d fcftgm&ts it/anpR 

50 JRffllim-fe^S -y^^'U-yJIS-ffMLTV^ 2 0 0 
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U 8 01Ctl00 0Kg/cm' <7)JH 

[0 1 2 5] j£j£«fci5VVC£3 3 . 2mmX| 

1. 6mmXfAl. 6mmfytffif:46J:5fc, ±3* 

[0126] mz, y;l/3-rt&**^*ffft§iifcJg 10 

-t2\ s*a*^2 5 o 5 c4r2 4B§r B WT#ss^, # 
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2 0 

* JFtSA U gft 1 3 0 0 °Cf*J 2 0 B#P B 1^7°n 7r^ 
C 0 l 2 7 ] tftfC, »^il»S*f^7°^'WW=f£ 

[ 0 l 2 S ] ( fJttOiHt ) ±» LtzMm l L 7 

i £jS£*ro^. 

[0 l 29] 

[SI] 



[ 0 l 3 0 ] HI Ktif«»ttiHWi, o Cfi^ 

[0 13 1] rgj^j : -b^S-y^^-^MSH g£ 
fffffU i5^^-7>tfc^T. 1 5 0°CT'3^ 
%■ L tetit<DS*.tpt>$tiH I tz . 

[0 13 2] rftjjEj :t5S,^-^b^fc, 
**ft^Sm3Mft£ffl^T, 2 0°CtCfcUT, 2. 
5 r P mtf)EHE£ff4L'C«!5£U:. 

[0133] r^fjrjg j : * ? s -y^mm^m^i: 
jtm^mfrmmmmz m ^ ^x iis i . # 

? m. it . swift* ^ v-f a it m \ £ 

ep/jhu %<?)b$w9Qc?)p.mtmi':. nxm 

^-xb^mbUz. ZLX. m&SL= (^-xh 

ntm/mmm. ) - 1 c^t*-^ . #ifcft£®ai l 
t\ ftfmtf&^zk&nkv. mm^-xhtm. md 

[0134] r £mW& J : 9 6 %T)V S ^MLht . 
400^7 v jlTJ?# 5 0 ^ m«Xf>'WiHX? l J 
-y^ffl^T, fL£'JJ¥^2 0//mT'EPl'JU 80°CT'l 

[0135] r r a (mmmZ ) j : ±12 r EPSW * j 



mm&zmz x im&sm^xtbfz . 

[0 136] rM&MPF&*i : ft 5 5 
30 £<, 

[ 0 1 3 7 ] a 1 1 ^ttlgt 

tiasfc &»fflL. Tmm-mzii^x^mM 
itmu Ltz . z aywmmma & mm 1 - 6 1 «t n 

^xhmtLfz^^tx^zbifih^t. 

[0138] 

c7)-t7$>y7^-xhcow&mz}5^x, c\<nwmmm 

t LX<n 1 ifc&iHjgi: 2^i!lgfc SrSfflL/ti fc 

[0139] (^5=7? ©*«*fi ) K-fbm^^4 
9. 0^%, ffiftffi»**2 9. OtW, 1^-7 7" 
/Wp 14. 0 W% . ti j: WMftffl* 5 8 . 0 1 )V% t 

§M«£ *t . iRV^T, 7 5 0 °CT" 1 sSralMi! Lfc 

a. mm-h z t tizj: ->x mi&n 
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[0 140] (*7$>y?*7y-<D2§ftfcJ:tA'-fe7$ 
-y ? ^ 'J - y h Oft® ) 5fc£«§ L 5 5 

•y?^*l OOfiggPfc, viWyS^^^^s 

fciy>^xy2 osaa^3:SMiJfc£, ISim 

m^y7I^-71KI76 0 0^1:9^ fcU^ 

7SSSIi:, nTiiffli:fCDOP3fiSat. x^y- 
71/ 2 0 SSgfi t £ aan L . 2 0 ^SSsCS^^ff =5: -a 

[0 14 1] ^LT, :«»^7S7?X7y-i; 

( MfigftOJS Mi 1 5 ju m ) 557? / >J - 

^-h£fiK$Lfc. Sa&te. 8 0°CT\ 5iHSfT=3ro 

/to 

[0142] mm^-xhcomm A g /Pd=8 

0/2 0^W&*1 0 OSSSlIfc , xf-/H?/Pn-y. 
4S*iSfc, Kffll|2S*iIf:, 7*f7l^/H: 

[0143] {^mMm^y^vtyv-ymntzit) 
(mm) - 

ftmmuM&m? s •/ 1 o os*»fc , y 

f-;t/Xf-;t/^b>-7 0M*g|5h, Ifllmmfly>3- 
7gffi56 0 0MS5fc£. tf-Zt/S/WdSAU 1 6 

[0144] ^S^f^yf-y 

«MfcLTOyf7l/XfvHrhy£B££L£o 
[0 14 5] ^fcy^x^y-by£|&£L;tiL 
r;l/h°^-/^4 OfiSgpt. xf-/Hz/H3-yfflflg5 
MSflfc £»LT#£>*Ut*I£!ftS\ 3*n-/WcT 
iBM-f- £ £ 1 t i -5 T , 5;7^-Xl4# 

-2 0 Sfi^fln LT . SI6?L#t J: 0 ^ ■ ill 

[oi4 6] -mm mmm) - 
^mmum&myi -y m% 1 o osM§?fc , y 

^x^/tyr b y 7 OSSgPt , »Mi 

yry y;^4gr>^^^i,tBMOT (M^*^ 

11 000) 0. 5fifi§Efc. Iglmm»y;W^7 
S556 0 0mggPtSr. *-^5McfiAU 1 6B# 

[0147] ail, 1 1 N#^##&gT, mm 

[0 148] -s£f4l 0 (mtiM) - 
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3tciiLt»* 7i7 i o ommt . y 

7Sffi56 0 0Sftmi:£. tf-^S/UeRAU 16 

[0149] act, ^^F^^x^ypxiiiiwst 

£ l&A LfcSL ffift£MsfeM--7'y tA^TS^S 

y^/kx-f/^hy£^£L*y 
[0 15 0] ^tyf-^xf-^^by&^iL/tft. 
10 7° y * ? y - 5 iz i: o txf/Hr/kn -y iflg 5 
fiSgp&r^t°^^r-;P4 0afigptW§S?Sit^it 

x;t/t^-/H 0~2 0SSf5^jDLT. g»?L#t 

[0151] -asi i (»4«) - 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this invention, it is related with a lamination type ceramic electronic 
component and a manufacturing method for the same. 

Therefore, in order to absorb the level difference resulting from the thickness of the internal- 
circuit-elements film especially formed between ceramic layers, it is related with a lamination 
type ceramic electronic component provided with the ceramic layer for level difference 
absorption formed with the negative pattern of an internal-circuit-elements membrane pattern, 
and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]For example, when it is going to manufacture a lamination type 
ceramic electronic component like a laminated ceramic capacitor, two or more ceramic green 
sheets are prepared, and these ceramic green sheets are accumulated. On the specific 
ceramic green sheet, the conductor film for constituting a capacitor, resistance, an inductor, a 
barista, a filter, etc. and an internal-circuit-elements film like a resistor film are formed 
according to the function of a lamination type ceramic electronic component made profitably 
like. 

[0003] Electronic equipment including mobile communications equipment in recent years, A 
miniaturization and a weight saving progress, and in such electronic equipment, when a 
lamination type ceramic electronic component is used as a circuit element, a miniaturization 
and a weight saving are strongly required also from such a lamination type ceramic electronic 
component. For example, in the case of the laminated ceramic capacitor, the demand of a 
miniaturization and large-scale-izing is increasing. 

[0004]When it is going to manufacture a laminated ceramic capacitor, typically, Mix dielectric 
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ceramic powder, an organic binder, a plasticizer, and an organic solvent, and ceramic slurry is 
produced, This ceramic slurry on a base material like polyester film coated by silicone resin as 
a remover, etc., By fabricating so that a doctor blade method etc. may be applied, for example, 
it may become a sheet shaped several micrometers thick, a ceramic green sheet is produced, 
it ranks second, and this ceramic green sheet is dried. 

[0005]Next, the internal electrode as an internal-circuit-elements film is formed on a ceramic 
green sheet by having two or more patterns which separated the interval mutually on the 
principal surface of the ceramic green sheet mentioned above, and screen-stencil giving 
conductive paste, and drying this. Some ceramic green sheets 2 in which it was distributed 
over two or more places as mentioned above, and the internal electrode 1 was formed are 
shown to drawing 7 by the top view. 

[0006]Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by the 
suitable size, as a part is shown in drawing 6 The raw layered product 3 is produced by 
accumulating only predetermined number of sheets and accumulating further only number of 
sheets predetermined in the ceramic green sheet which does not form the internal electrode in 
the upper and lower sides of this pile. 

[0007] After this raw layered product 3 is pressed in a laminating direction, as shown in drawing 
8, it is cut by the size which should serve as the layered product chip 4 for each laminated 
ceramic capacitor, and ranks second, After passing through a de binder process, a baking 
process is given and a laminated ceramic capacitor is completed by forming exterior 
electrodes eventually. 

[0008]ln such a laminated ceramic capacitor, in order to satisfy the demand to the 
miniaturization and large-scale-izing, it is necessary to attain increase of the number of 
laminations of the ceramic green sheet 2 and the internal electrode 1, and lamination of the 
ceramic green sheet 2. 

[0009] However, between the portion in which the internal electrode 1 is located the more as a 
result of accumulation of each thickness of the internal electrode 1 the more above 
multilayering and lamination progress, and the portions which are not so, Or as the internal 
electrode 1 becomes more remarkable in a laminating direction in the difference of the 
thickness between the portion arranged comparatively and the portion which is not so, for 
example, it is shown in drawing 8, about the appearance of the obtained layered product chip 
4, the modification that on the other hand the principal surface serves as convex will arise. 
[ many ] 

[0010]ln the portion in which the internal electrode 1 is not located if modification as shown in 
drawing 8 in the layered product chip 4 has arisen, or the portion in which only a small number 
of internal electrode 1 is arranged comparatively in the laminating direction, Since a 
comparatively big distortion is brought about in the case of [ like a press operator ] and the 
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adhesion between the ceramic green sheets 2 is inferior, it is easy to generate structure 
defects, such as delamination and a minute crack, by the internal stress caused at the time of 
calcination. 

[001 1] Modification of the layered product chip 4 as shown in drawing 8 may cause the result 
made to transform the internal electrode 1 undesirably, and a short defect may produce it by 
this. 

[0012]Such inconvenience is the cause of reducing the reliability of a laminated ceramic 
capacitor. 

[0013]ln order to solve the above problems, as shown in drawing 2 , to the field in which the 
internal electrode 1 on the ceramic green sheet 2 is not formed, for example. Form the ceramic 
green layer 5 for level difference absorption, and by this ceramic green layer 5 for level 
difference absorption. Losing substantially the level difference by the thickness of the internal 
electrode 1 on the ceramic green sheet 2 is indicated to JP,56-94719,A, JP,3-74820,A, JP,9- 
106925.A, etc., for example. 

[0014]As mentioned above, by forming the ceramic green layer 5 for level difference 
absorption, Between the portion in which the internal electrode 1 is located when the raw 
layered product 3a is produced, as a part is shown in drawing 1, and the portions which are not 
so, Or as the difference of the thickness between the portion in which many internal electrodes 
1 are arranged comparatively in the laminating direction, and the portion which is not so stops 
arising substantially and it is shown in drawing 3 in the obtained layered product chip 4a it 
becomes difficult to produce undesirable modification as shown in drawing 8 . 
[0015]As a result, the reliability of the laminated ceramic capacitor which could make hard to 
produce problems, such as structure defects, such as delamination which was mentioned 
above, and a minute crack, and a short defect by modification of the internal electrode 1, and 
was obtained can be improved. 
[0016] 

[Problem(s) to be Solved by the lnvention]Although the ceramic green layer 5 for level 
difference absorption mentioned above has the same presentation as the case of the ceramic 
green sheet 2 and is formed by giving the ceramic paste containing dielectric ceramic powder, 
an organic binder, a plasticizer, and an organic solvent, For example, in order to form the 
ceramic green layer 5 for level difference absorption by printing etc. with high precision so that 
it may have thickness comparable as the internal electrode 1 of 2 micrometers or less in 
thickness, the dispersibility in the end of ceramic powder under SERAMMIKU paste should be 
excelled. 

[0017]ln order to obtain ceramic paste by JP,3-74820,A in relation to this, distributed 
processing with 3 rolls is indicated, but in distributed processing with such mere 3 rolls, it is 
difficult to acquire outstanding dispersibility which was mentioned above. 
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[001 8]On the other hand, in JP,9-1 06925.A the ceramic slurry for the ceramic green sheet 2, 
While producing by mixing dielectric ceramic powder, an organic binder, and the 1st low- 
boiling-point organic solvent and using this for shaping of the ceramic green sheet 2, By 
heating and replacing the 1st low-boiling-point organic solvent by the 2nd organic solvent of a 
high boiling point, after adding the 2nd organic solvent of a high boiling point and mixing from 
the boiling point of the 1st above-mentioned organic solvent to this ceramic slurry, Producing 
the ceramic paste for the ceramic green layer 5 for level difference absorption is indicated. 
[0019]Therefore, in the ceramic paste obtained by [ as having mentioned above ], since at 
least 2 times of mixing processes are carried out, the dispersibility in the end of ceramic 
powder improves to some extent, but. According to these mixing processes, since each is 
carried out where an organic binder is included, the slurry at the time of mixing or the viscosity 
of a paste has a limit in having excelled the dispersibility in the end of ceramic powder with the 
distributed processing machine using media like a ball mill highly. 
[0020]Thus, as ceramic paste used in order to form a very thin ceramic layer called the 
ceramic green layer 5 for level difference absorption which has thickness equivalent to the 
thickness of the internal electrode 1 , The dispersibility outstanding about the end of ceramic 
powder it is contained there is required, and the demand to such outstanding dispersibility 
becomes so severe that the thickness of the internal electrode 1 becomes thin. 
[0021]Even if it is when the dispersibility in the end of ceramic powder in the ceramic green 
layer 5 for level difference absorption is temporarily bad, may be able to cover the badness of 
dispersibility to some extent with the ceramic green sheet 2 piled up on it, but. If the thickness 
of the ceramic green sheet 2 becomes thin, the effect which covers dispersibility with such a 
ceramic green sheet 2 is hardly expectable. 

[0022]From the above thing, higher dispersibility is needed about the end of ceramic powder in 
the ceramic green layer 5 for level difference absorption, so that a miniaturization and large- 
scale-izing of a laminated ceramic capacitor progress. 

[0023]Since the distributed efficiency in the end of ceramic powder in a mixing process is 
raised, it is possible to make viscosity of ceramic paste low, but. Thus, if the addition of the 
low-boiling-point organic solvent mentioned above is increased in order to make viscosity low, 
in order to remove this low-boiling-point organic solvent after distributed processing, another 
problem of needing for a long time is encountered. 

[0024]As mentioned above, although it explained in relation to the laminated ceramic 
capacitor, the same problem encounters also in other lamination type saying other than a 
laminated ceramic capacitor (for example, a lamination ceramic inductor) ceramic electronic 
components. 

[0025]Then, the purpose of this invention is to provide the lamination type ceramic electronic 
component obtained by the manufacturing method and this manufacturing method of the 
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lamination type ceramic electronic component which can solve a problem which was 

mentioned above. 

[0026] 

[Means for Solving the Problem]This invention is first turned to a manufacturing method of a 
lamination type ceramic electronic component. In this manufacturing method, the following 
processes are carried out fundamentally. 

[0027]First, ceramic slurry, conductive paste, and ceramic paste are prepared, respectively. 
[0028]Next, a ceramic green sheet obtained by fabricating ceramic slurry, An internal-circuit- 
elements film formed by giving conductive paste selectively so that a level difference by the 
thickness may be brought about on the principal surface of a ceramic green sheet, Two or 
more composite structures provided with a ceramic green layer for level difference absorption 
formed by giving ceramic paste to a field in which it is on the principal surface of a ceramic 
green sheet, and an internal-circuit-elements film is not formed so that a level difference by 
thickness of an internal-circuit-elements film may be lost substantially are produced. 
[0029]Next, a raw layered product is produced by accumulating a composite structure of these 
plurality. 

[0030]And a raw layered product is calcinated. 

[0031]ln a manufacturing method of a lamination type ceramic electronic component provided 
with such a fundamental process, a process, i.e., a method of manufacturing ceramic paste, of 
preparing ceramic paste for forming a ceramic green layer for level difference absorption has 
the feature by this invention. 

[0032]A primary dispersing process which carries out the distributed processing of the primary 
mixture which contains the end of ceramic powder, and the 1st organic solvent at least in this 
invention in order to manufacture ceramic paste, A removal process which removes the 1st 
organic solvent from a primary mixture selectively with heating after a primary dispersing 
process, A secondary dispersing process which carries out the distributed processing of the 
secondary mixture which added an organic binder to a primary mixture from which the 1st 
organic solvent was removed, and a process which includes the 2nd organic solvent of a high 
boiling point in a primary mixture and/or a secondary mixture from the 1st organic solvent are 
carried out after a removal process. 

[0033]Here, the organic binder should note being added in a stage of a secondary dispersing 
process. In this invention, it is characterized by using the 2nd organic solvent of a high boiling 
point from the 1st organic solvent and this 1st organic solvent. This 2nd organic solvent may 
be added in a stage of a secondary [ further ] dispersing process, being added in a stage of a 
primary dispersing process, even if are added in a stage of a primary dispersing process, and 
added in a stage of a secondary dispersing process. 

[0034]ln a secondary dispersing process, as for an organic binder, when the 2nd organic 
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solvent is added, it is preferred to be added in the state where it dissolved in the 2nd organic 
solvent beforehand. An organic binder which dissolved in the 2nd organic solvent beforehand 
in this way more preferably is added after being filtered. 

[0035]On the other hand, when a primary mixture by which distributed processing is carried out 
in a primary dispersing process contains the 2nd organic solvent further, in a removal process, 
the 1st organic solvent is removed from a primary mixture, with the 2nd organic solvent left. 
[0036]As for a difference of the boiling point of the 1 st organic solvent, and the boiling point of 
the 2nd organic solvent, in an above-mentioned case, it is preferred that it is not less than 50 

[0037]ln this invention, a process of preparing ceramic paste is after a primary dispersing 
process, and it is preferred to have further a process of filtering a primary mixture, before a 
removal process. 

[0038]As for ceramic slurry used in order to fabricate a ceramic green sheet, in this invention, it 
is preferred to include the end of ceramic powder it has the substantially same presentation as 
the end of ceramic powder it is contained in ceramic paste for forming a ceramic green layer 
for level difference absorption. 

[0039]ln a specific embodiment of this invention, it is dielectric ceramic powder both the end of 
ceramic powder it is contained in ceramic slurry and ceramic paste, respectively. In this case, 
when an internal-circuit-elements film is an internal electrode arranged so that electric capacity 
may be formed while it is mutual, a laminated ceramic capacitor can be manufactured. 
[0040]lt is in other specific embodiments of this invention in the end of magnetic body ceramic 
powder both the end of ceramic powder it is contained in ceramic slurry and ceramic paste, 
respectively. In this case, when an internal-circuit-elements film is a coil conductor film 
prolonged in a coiled form, a lamination ceramic inductor can be manufactured. 
[0041]This invention is turned also to a lamination type ceramic electronic component obtained 
again by a manufacturing method which was mentioned above. 
[0042] 

[Embodiment of the lnvention]One embodiment of this invention is described about the 
manufacturing method of a laminated ceramic capacitor. The manufacturing method of the 
laminated ceramic capacitor by this embodiment can be explained referring to drawing 1 
thru/or drawing 3 mentioned above. 

[0043]ln carrying out this embodiment, the ceramic paste for the conductive paste for the 
ceramic slurry for the ceramic green sheet 2 and the internal electrode 1 and the ceramic 
green layer 5 for level difference absorption is prepared, respectively. 
[0044]Above-mentioned ceramic slurry is produced by mixing dielectric ceramic powder, an 
organic binder, a plasticizer, and a comparatively low-boiling-point organic solvent. In order to 
obtain the ceramic green sheet 2 from this ceramic slurry, on a base material (not shown) like 
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polyester film coated by silicone resin as a remover, etc., Ceramic slurry is fabricated by a 
doctor blade method etc., and, subsequently is dried. After desiccation, each thickness of the 
ceramic green sheet 2 shall be several micrometers. 

[0045]On the principal surface of the above ceramic green sheets 2, after the internal 
electrode's 1 drying, it is formed with a thickness of about 1 micrometer, so that it may be 
distributed over two or more places. The internal electrode 1 gives conductive paste by screen- 
stencil etc., and is formed by drying this, for example. This internal electrode 1 has 
predetermined thickness, respectively, therefore the level difference by this thickness is 
brought about on the ceramic green sheet 2. 

[0046]Next, it is on the principal surface of the ceramic green sheet 2, and the ceramic green 
layer 5 for level difference absorption is formed in the field in which the internal electrode 1 is 
not formed so that the level difference by the thickness of the internal electrode 1 mentioned 
above may be lost substantially. The ceramic green layer 5 for level difference absorption is 
formed by having a negative pattern of the internal electrode 1 and giving the ceramic paste 
mentioned above by screen-stencil etc., and, subsequently is dried. The ceramic paste used 
here serves as the feature in this invention, and those details are later mentioned for it. 
[0047]After forming the ceramic green layer 5 for level difference absorption, it may be made 
have formed the ceramic green layer 5 for level difference absorption in the explanation 
mentioned above, after forming the internal electrode 1, but to form the internal electrode 1 
conversely. 

[0048]As mentioned above, the composite structure 6 in which the internal electrode 1 and the 
ceramic green layer 5 for level difference absorption were formed on the ceramic green sheet 
2 as shown in drawing 2, More than one are prepared, and after these composite structures 6 
exfoliate from a base material, they are cut by the suitable size, The raw layered product 3a as 
shows drawing 1 a part is produced by accumulating only predetermined number of sheets 
and accumulating the ceramic green sheet in which the internal electrode and the ceramic 
green layer for level difference absorption are not further formed in the upper and lower sides. 
[0049] After this raw layered product 3a is pressed in a laminating direction, as shown in 
drawing 3, it is cut by the size which should serve as the layered product chip 4a for each 
laminated ceramic capacitor, and ranks second, After passing through a de binder process, a 
baking process is given and a multilayer capacitor is completed by forming exterior electrodes 
eventually. 

[0050]As mentioned above, by forming the ceramic green layer 5 for level difference 
absorption, Between the portion in which the internal electrode 1 is located in the raw layered 
product 3a as a part is shown in drawing 1 , and the portions which are not so, Or as the 
difference of the thickness between the portion in which many internal electrodes 1 are 
arranged comparatively in the laminating direction, and the portion which is not so stops 
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arising substantially and it is shown in drawing 3 , in the layered product chip 4a, it becomes 
difficult to produce undesirable modification. As a result, the problem of a structure defect and 
short defects, such as delamination and a minute crack, can be made hard to produce in the 
obtained laminated ceramic capacitor. 

[0051]ln this invention, the method of manufacturing the ceramic paste for forming the ceramic 
green layer 5 for level difference absorption has the feature, and the dispersibility in the end of 
ceramic powder included in ceramic paste can be improved by adopting this characteristic 
manufacturing method. 

[0052]Namely, the primary dispersing process which carries out the distributed processing of 
the primary mixture which contains the end of ceramic powder, and the 1st organic solvent at 
least in this invention in order to manufacture ceramic paste, The removal process which 
removes the 1st organic solvent from a primary mixture selectively with heating is first carried 
out after this primary dispersing process. 

[0053]Thus, since the organic binder is not yet added in a primary dispersing process, it is 
easy to make the distributed processing under hypoviscosity possible, therefore to improve the 
dispersibility in the end of ceramic powder. In this primary dispersing process, the air which is 
sticking to the surface in the end of ceramic powder is replaced by the 1st organic solvent, and 
while being able to change into the state where the end of ceramic powder was fully soaked in 
the 1st organic solvent, the state of aggregation in the end of ceramic powder can fully be 
cracked. 

[0054]Next, the secondary dispersing process which carries out the distributed processing of 
the secondary mixture which added the organic binder to the primary mixture from which the 
1st organic solvent was removed is carried out after an above-mentioned removal process. In 
order to manufacture ceramic paste, the 2nd organic solvent of a high boiling point is also used 
from the 1st organic solvent in addition to the 1st above-mentioned organic solvent. The 
additional injection of this 2nd organic solvent may be carried out also in the stage of a 
secondary dispersing process, being added in the stage of a primary dispersing process, even 
if are added in the stage of a primary dispersing process, and added in the stage of a 
secondary dispersing process. 

[0055]Anyway, by containing the 2nd organic solvent in the secondary mixture, and carrying 
out distributed processing in this state in a secondary dispersing process, Also in the stage of 
a secondary dispersing process, while it is possible to make viscosity of a secondary mixture 
comparatively low, therefore being able to maintain distributed efficiency comparatively highly, 
the solubility of the organic binder added in the stage of a secondary dispersing process which 
was mentioned above can be improved. Therefore, maintaining the high dispersibility in the 
end of ceramic powder acquired by the primary dispersing process as mentioned above, an 
organic binder can be mixed enough and uniformly, and the further grinding effect in the end of 
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ceramic powder can also be expected. 

[0056]As an organic solvent, the ceramic paste produced by making it above contains only the 
2nd organic solvent substantially, even if the 1st organic solvent may remain slightly. The 2nd 
organic solvent makes it possible to be able to hold down the drying rate of ceramic paste to 
below a predetermined value, for example, to apply screen-stencil satisfactorily from the 1st 
organic solvent, since it is a high boiling point. 

[0057]ln the primary dispersing process and secondary dispersing process which are carried 
out in this invention, distributed processing can be carried out, for example with the application 
of the usual distributed processing machine using media like a ball mill. 
[0058]What is necessary is for some to be various and just to choose, respectively what is 
used as the thing used as the 1st organic solvent, and the 2nd organic solvent in consideration 
of the boiling point of such an organic solvent in this invention, as an organic solvent used as 
the 1st organic solvent or 2nd organic solvent. 

[0059]As an example of such an organic solvent, methyl ethyl ketone, methyl isobutyl ketone, 
Hydrocarbon, such as ketone, such as acetone, toluene, benzene, xylene, and normal hexane. 
Alcohols, such as methanol, ethanol, isopropanol, butanol, and amyl alcohol, Ester species, 
such as ethyl acetate, butyl acetate, and isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, 
butyl Cellosolve, Cellosolve acetate, methyl Cellosolve acetate, Butylcarbitol, cyclohexanol, 
pine oil, a dihydroterpineol, Chlorinated hydrocarbons, such as ketone, such as isophorone, a 
terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester species, hydrocarbon, 
alcohols, and a methylene chloride, and these mixtures are mentioned. 
[0060]About some of things quoted as an example of the organic solvent mentioned above, if 
each boiling point is shown in a parenthesis, Methyl ethyl ketone (79.6 **), methyl isobutyl 
ketone (1 1 8.0 **), Acetone (56.1 **), toluene (1 1 1 .0 **), benzene (79.6 **), Methanol (64.5 **), 
ethanol (78.5 **), isopropanol (82.5 **), Ethyl acetate (77.1 **), isobutyl acetate (1 18.3 **), 
diisopropyl keton (143.5 **), Methyl Cellosolve acetate (143 **), Cellosolve acetate (156.2 **), 
Butyl Cellosolve (170.6 **), cyclohexanol (160 **), Although it becomes pine oil (195-225 **), a 
dihydroterpineol (210 **), isophorone (215.2 **), a terpineol (219.0 **), the SHIPRO pyrene 
glycol (231.8 **), and dimethyl phthalate (282.4 **), What is necessary is just to choose the 1st 
and 2nd organic solvents based on such the boiling point, respectively. 
[0061 ]As for the difference of the boiling point of the 1st organic solvent, and the boiling point 
of the 2nd organic solvent, when the 2nd organic solvent of a high boiling point is added in the 
stage of a primary dispersing process with the 1st organic solvent, it is preferred that it is not 
less than 50 **. In a removal process, it is for making easier alternative removal of only the 1st 
organic solvent by heat-treatment. 

[0062]When screen-stencil nature is taken into consideration about the 2nd organic solvent of 
the high boiling point mentioned above, it is preferred to have the not less than 150 ** boiling 
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point, and it is more preferred to have the boiling point which is about 200-250 **. When it is 
easy to dry ceramic paste, therefore it is easy to produce blinding of the mesh of a printing 
pattern in less than 150 ** and it exceeds another side and 250 **, it is for being hard to dry a 
printed film, therefore requiring for desiccation for a long time. 

[0063]As an organic binder used in ceramic paste, what is dissolved in an organic solvent at a 
room temperature is good. As such an organic binder, for example A polyvinyl butyral, 
Polyacetals, such as polybutylbutyral, and poly(meta) acrylic ester. Modified cellulose, such as 
ethyl cellulose, alkyd, and vinylidene. There are polyether, epoxy resins, urethane resin, 
polyamide resin, polyimide resin, polyamide imide resin, polyester resin, polysulphone resin, 
liquid crystal polymers, polyimidazole resin, and poly oxazoline resin. 

[0064]The polyvinyl butyral illustrated above as an organic binder is obtained by condensation 
with polyvinyl alcohol and butylaldehyde, an acetyl group is less than 6 mol %, and a butyral 
group has% of a 62-82-mol low polymerization article, an inside polymerization article, and a 
high polymerization article. As for the polyvinyl butyral used as an organic binder in the 
ceramic paste concerning this invention, while the balance of the tough nature of dissolution 
viscosity and a dry paint film to the butyral group to an organic solvent is about 65 mol %, it is 
preferred that it is a polymerization article. 

[0065]The addition of an organic binder is preferably chosen to 3 to 10% of the weight one to 
20% of the weight to the end of ceramic powder. 

[0066]As for a primary mixture, in the primary dispersing process mentioned above, it is 
preferred that an organic dispersing agent is included. That is, in a primary mixture, in the state 
where it diluted with the 1st organic solvent or 1st and 2nd organic solvents, if an organic 
dispersing agent is added, the dispersibility in the end of ceramic powder will improve more. 
[0067]Especially as an above-mentioned organic dispersing agent, as for a molecular weight, 
from a point of dispersibility, although not limited, it is preferred that it is 10,000 or less, an 
anionic system, a cation system, and the Nonion system -- although any may be sufficient -- 
polyacrylic acid and its ammonium salt. A polyacrylic ester copolymer, polyethylene oxide, 
polyoxyethylene alkyl amyl ether, Fatty acid diethanol AMAIDO, polyethyleneimine, 
polyoxypropylene monoallyl monobutyl ether, the copolymer of a maleic anhydride (and 
styrene), etc. are preferred. 

[0068]The addition of an organic dispersing agent is preferably chosen to 0.5 to 2.0% of the 
weight 0.1 to 5% of the weight to the end of ceramic powder. 

[0069]lt is after a primary dispersing process and it is preferred that the process of filtering a 
primary mixture with a filter before a removal process is carried out further. This can remove a 
foreign matter, an aggregate in the end of ceramic powder, etc. which may be mixed into 
ceramic paste, and ceramic paste with higher dispersibility can be obtained certainly. The 
effect of decreasing a pinhole in the ceramic layer brought about after calcination of the 
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ceramic green layer 5 for level difference absorption which consists of ceramic paste is also 
expectable by air of a minute diameter which has adhered in the end of ceramic powder 
carrying out foam breaking by filtration, or being removed. 

[0070]lt is preferred by dissolving an organic binder in the 2nd organic solvent beforehand to 
produce an organic vehicle, to add this organic vehicle, and to obtain a secondary mixture. The 
non-melted object of an organic binder which can be mixed in a secondary mixture by this can 
be lessened. In this case, if this is added after filtering an organic vehicle with a filter in order to 
obtain a secondary mixture, the non-melted object of an organic binder can be lessened 
further. 

[0071] Respectively, filtration of the two above modes may be repeated two or more times, and 
may combine filtration of two modes. Thus, the effect by filtration can be further heightened by 
repeating filtration two or more times, or combining filtration of two modes. 
[0072]ln order to use the filter which consists of plastics, such as a filter which consists of 
stainless steel or polypropylene, and fluororesin, in the filtering step mentioned above and to 
raise filtration velocity, The method which is compulsorily extruded with compressed gas, such 
as air and nitrogen gas, or has been attracted enough and carried out under decompression 
may be adopted. 

[0073]lt is preferred that it is what has the substantially same presentation as the end of 
ceramic powder it is contained in the ceramic slurry used in order to fabricate the ceramic 
green sheet 2 the end of ceramic powder it is contained in ceramic paste. It is for coinciding a 
degree of sintering between the ceramic green layer 5 for level difference absorption, and the 
ceramic green sheet 2. 

[0074]l hear that it is the same that the main ingredients have the same presentation 
substantially [ **** ], and it is. For example, even if accessory constituents, such as a minute 
amount addition metal oxide and glass, differ, it can be said that it has the same presentation 
substantially. If the end of ceramic powder it is contained in the ceramic green sheet 2 is a 
thing of the range which satisfies X7R characteristic specified by the B weighting specified by 
JIS about the temperature characteristics of electric capacity, and EIA standard, The main 
ingredients are the same, and as long as it satisfies B weighting and X7R characteristic, the 
accessory constituent may also be different the end of ceramic powder it is contained in the 
ceramic paste for the ceramic green layer 5 for level difference absorption. 
[0075]lt is for drawing 4 explaining the manufacturing method of the lamination ceramic 
inductor as other embodiments of this invention, It is a perspective view decomposing and 
showing the element which constitutes the raw layered product 13 prepared in order to obtain 
the layered product chip 12 with which the lamination ceramic inductor 1 1 which showed 
drawing 5 appearance with the perspective view and which was manufactured by this 
manufacturing method is equipped. 
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[0076]The raw layered product 13 is obtained two or more ceramic green sheets 14, 15, 16, 
and 17, -, by having 18 and 19 and laminating these ceramic green sheets 14-19. 
[0077]The ceramic green sheets 14-19 fabricate ceramic slurry including the end of magnetic 
body ceramic powder with a doctor blade method etc., and are obtained by drying. After 
desiccation, each thickness of the ceramic green sheets 14-19 shall be 10-30 micrometers. 
[0078]The coil conductor film and the ceramic green layer for level difference absorption which 
are prolonged in a coiled form are formed in the ceramic green sheets 15-18 located in the 
middle among the ceramic green sheets 14-19 so that it may explain in detail below. 
[0079]First, the coil conductor film 20 is formed on the ceramic green sheet 15. The coil 
conductor film 20 is formed so that the 1st end may reach even the edge of the ceramic green 
sheet 15. The beerhole conductor 21 is formed in the 2nd end of the coil conductor film 20. 
[0080]ln order to form such the coil conductor film 20 and the beerhole conductor 21 , For 
example, after forming the breakthrough for the beerhole conductor 21 in the ceramic green 
sheet 15 by methods, such as laser or punching, screen-stencil etc. give the conductive paste 
used as the coil conductor film 20 and the beerhole conductor 21, and drying is performed. 
[0081]lt is on the principal surface of the ceramic green sheet 15, and the ceramic green layer 
22 for level difference absorption is formed in the field in which the coil conductor film 20 is not 
formed so that the level difference by the thickness of the coil conductor film 20 mentioned 
above may be lost substantially. The ceramic green layer 22 for level difference absorption 
gives ceramic paste including the end of magnetic body ceramic powder it mentioned above, 
and it becomes the feature in this invention by screen-stencil etc., and is formed by drying. 
[0082]Next, on the ceramic green sheet 16, the coil conductor film 23, the beerhole conductor 
24, and the ceramic green layer 25 for level difference absorption are formed by the method 
mentioned above and the same method. The 1st end of the coil conductor film 23 is connected 
to the 2nd end of the coil conductor film 20 via the beerhole conductor 21 mentioned above. 
The beerhole conductor 24 is formed in the 2nd end of the coil conductor film 23. 
[0083]Next, on the ceramic green sheet 17, the coil conductor film 26, the beerhole conductor 
27, and the ceramic green layer 28 for level difference absorption are formed similarly.The 1st 
end of the coil conductor film 26 is connected to the 2nd end of the coil conductor film 23 via 
the beerhole conductor 24 mentioned above. The beerhole conductor 27 is formed in the 2nd 
end of the coil conductor film 26. 

[0084]Lamination of the ceramic green sheets 16 and 17 mentioned above is repeated two or 
more times if needed. 

[0085]Next, on the ceramic green sheet 18, the coil conductor film 29 and the ceramic green 
layer 30 for level difference absorption are formed. The 1 st end of the coil conductor film 29 is 
connected to the 2nd end of the coil conductor film 26 via the beerhole conductor 27 
mentioned above. The coil conductor film 29 is formed so that the 2nd end may reach even the 
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edge of the ceramic green sheet 18. 

[0086]Each thickness of the coil conductor films 20, 23, 26, and 29 mentioned above shall be 
about 30 micrometers after desiccation. 

[0087]ln the raw layered product 13 produced by laminating two or more composite structures 
which contain such ceramic green sheets 14-19, respectively, The coil conductor of two or 
more turns is formed as a whole by connecting two or more coil conductor films 20, 23, 26, and 
29 respectively prolonged in a coiled form one by one via the beerhole conductors 21, 24, and 
27. 

[0088]By calcinating the raw layered product 13, the layered product chip 12 for the lamination 
ceramic inductor 11 shown in drawing 5 is obtained Although the raw layered product 13 is 
illustrated as a thing for obtaining the one layered product chip 12 by drawing 4, it is produced 
as a thing for obtaining two or more layered product chips, and it may be made to take out two 
or more layered product chips by cutting this. 

[0089]Subsequently, as shown in drawing 5 , at each end in which the layered product chip 12 
carries out for relativity. The exterior electrodes 30 and 31 are formed and the lamination 
ceramic inductor 11 is completed by it so that it may be connected to the 1st end of the coil 
conductor film 20 and the 2nd end of the coil conductor film 29 which were mentioned above, 
respectively. 

[0090]ln the lamination ceramic inductor 11 explained with reference to the laminated ceramic 
capacitor explained with reference to drawing 1 thru/or drawing 3 or drawing 4 and drawing 5 
As the end of ceramic powder it is contained in the ceramic green sheet 2, 14-19, the ceramic 
green layer 5 for level difference absorption, or 22, 25, 28 and 30, Typically, the end of non- 
oxide stock ceramic powder, such as silicon carbide, silicon nitride, and sialon, is mentioned in 
the end of oxide stock ceramic powder, such as alumina, zirconia, magnesia, titanium oxide, 
barium titanate, lead zirconate titanate, and ferrite manganese. As a powder grain size, an 
average of 5 micrometers or less of things of a 1 -micrometer globular form or the letter of 
grinding are used more preferably. 

[0091]When the content of the alkali metal oxide contained as an impurity uses 0.1 or less % 
of the weight of barium titanate as the end of ceramic powder, following metallic oxides and 
glass components may be made to contain as a minor constituent to this end of ceramic 
powder. 

[0092]As a metallic oxide, there is an oxidation terbium, oxidation dysprosium, holmium oxide, 
erbium oxide, ytterbium oxide, manganese oxide, cobalt oxide, nickel oxide, or magnesium 
oxide. 

[0093]As a glass component, Li 2 -(SiTi) CyMO. (-- however, MO - aluminum 2 0 3 or Zr0 2 ). 
Si0 2 -Ti0 2 -MO (however, MO) [ BaO and ] CaO, SrO, MgO, ZnO or MnO, Li 2 0-B 2 0 3 -(SiTi) 
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0 2 +MO. (however, MO has aluminum 2 0 3 orZr0 2 ), B 2 0 3 -aluminum 2 0 3 -MO (however, MO 
BaO, CaO, SrO, or MgO), or Si0 2 - 

[0094]ln the lamination ceramic inductor 11 explained with reference to the laminated ceramic 
capacitor explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 , 
As conductive paste for the internal electrode 1 or the coil conductor films 20, 23, 26, and 29, 
the beerhole conductors 21 and 24, and formation of 27 used, the following can be used, for 
example. 

[0095]As conductive paste used in a laminated ceramic capacitor, 0.02 micrometer - 3 
micrometers of mean particle diameter are 0.05-0.5 micrometer preferably, Ag/Pd this powder 
including conductive powder, nickel metal powder, or copper metal powder etc. which consists 
of 60 % of the weight/40 % of the weight - 10 % of the weight/90 % of the weight of alloys 100 
weight sections, An organic binder Two to 20 weight section (preferably five to 10 weight 
section), and Ag as a sintering depressant, Metal resinate, such as Au, Pt, Ti, Si, nickel, or Cu, 
by metal conversion About 0.1 to 3 weight section (preferably 0.5 to 1 weight section), After 
kneading about 35 weight sections for an organic solvent with 3 rolls, the conductive paste 
obtained by adding the same or another organic solvent further, and performing viscosity 
control can be used. 

[0096]As conductive paste used in the lamination ceramic inductor 11, This powder receives 
1 00 weight sections including the conductive powder in which Ag/Pd consists of 80 % of the 
weight/20 % of the weight - 100 % of the weight/0 % of the weight of alloys, or Ag, After 
kneading the same organic binder as a case, sintering depressant, and organic solvent of the 
conductive paste for the laminated ceramic capacitor mentioned above with 3 rolls by the 
same ratio, The conductive paste obtained by adding the same or another organic solvent 
further, and performing viscosity control can be used. 

[0097]Below, this invention is more concretely explained based on the example of an 

experiment. 

[0098] 

[The example 1 of an experiment] The example 1 of an experiment is related with a laminated 
ceramic capacitor, and in manufacture of the ceramic paste for the ceramic green layer for 
level difference absorption, it is carried out in order to check the effect by having adopted the 
primary dispersing process and secondary dispersing process as a feature of this invention. 
[0099](Preparation in the end of ceramic powder) Drying desiccation was carried out after 
carrying out weighing of barium carbonate (BaC0 3 ) and the titanium oxide (Ti0 2 ) first so that it 

may become a mole ratio of 1:1, and carrying out wet blending using a ball mill. Subsequently, 
after carrying out temporary quenching at the temperature of 1000 ** for 2 hours, dielectric 
ceramic powder was obtained by grinding. 
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[0100](Preparation of ceramic slurry, and production of a ceramic green sheet) In the end of 
ceramic powder it prepared previously 100 weight sections, Polyvinyl-butyral 7 weight section 
of an inside degree of polymerization and the degree of raise in butyral, As a plasticizer DOP 
(dioctyl phthalate)3 weight section, methyl-ethyl-ketone 30 weight section, ethanol 20 weight 
section, and toluene 20 weight section with product ball made from zirconia 600 weight section 
1 mm in diameter. It supplied to the ball mill, wet blending was performed for 20 hours, and 
dielectric ceramic slurry was obtained. 

[0101]And to this dielectric ceramic slurry, the doctor blade method was applied and the 3 
micrometers (the thickness after calcination is 2 micrometers)-thick dielectric ceramic green 
sheet was fabricated. Desiccation is 80 ** and was performed for 5 minutes. 
[0102](Preparation of conductive paste) Metal powder 100 weight section of Ag/Pd =30/70, 
After kneading ethyl cellulose 4 weight section, the amount part of alkyd-resin duplexs, Ag 
metal resinate 3 weight section (17.5 weight sections as Ag), and butylcarbitol acetate 35 
weight section with 3 rolls, terpineol 35 weight section was added and viscosity control was 
performed. 

[0103](Preparation of the ceramic paste for the ceramic green layer for level difference 
absorption) 

- Sample 1 (EXAMPLE) - Dielectric-ceramic-powder 100 weight section prepared previously, 
methyl-ethyl-ketone (79.6 ** of boiling points) 70 weight section, and product ball made from 
zirconia 600 weight section 1 mm in diameter were supplied to the ball mill, and wet blending 
was performed for 16 hours. 

[0104]Next, it moves to the container made from stainless steel, and this mixture was 
neglected one whole day and night, and was made to sediment. And after removing 
supernatant liquid, put sediment into a convection oven, it was made to dry, and methyl ethyl 
ketone as a solvent was removed. 

[0105]After removing methyl ethyl ketone thoroughly, dielectric ceramic paste was obtained by 
kneading the mixture produced by adding terpineol (219.0 ** of boiling points) 40 weight 
section, and ethyl cellulose resin 5 weight section with 3 rolls. Subsequently, the sake [ for 
viscosity control ], terpineol 10-20 weight-section addition was carried out, and the automatic 
mortar distributed and adjusted. 

[0106]- Sample 2 (EXAMPLE) - Dielectric-ceramic-powder 100 weight section prepared 
previously, Methyl-ethyl-ketone 70 weight section, polyacrylic acid quarternary-ammonium-salt 
dispersing agent (weight average molecular weight 1000) 0.5 weight section as an organic 
dispersing agent, and product ball made from zirconia 600 weight section 1 mm in diameter 
were supplied to the ball mill, and wet blending was performed for 16 hours. 
[0107]Henceforth, dielectric ceramic paste was obtained through the same operation as the 
sample 1. 
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[0108]- Sample 3 (EXAMPLE) - Dielectric-ceramic-powder 100 weight section prepared 
previously, methyl-ethyl-ketone 70 weight section, and product ball made from zirconia 600 
weight section 1 mm in diameter were supplied to the ball mill, and wet blending was 
performed for 16 hours. 

[0109]Next, it moves to the container made from stainless steel, and this mixture was 
neglected one whole day and night, and was made to sediment. And after removing 
supernatant liquid, put sediment into a convection oven, it was made to dry, and methyl ethyl 
ketone was removed. 

[01 10]After removing methyl ethyl ketone thoroughly, the mixture produced by the planetary 
mixer by adding, the resin solution, i.e., the organic vehicle, in which terpineol 40 weight 
section was made to dissolve ethyl cellulose resin 5 weight section beforehand, Dielectric 
ceramic paste was obtained by kneading with 3 rolls. Subsequently, the sake [ for viscosity 
control ], terpineol 10-20 weight-section addition was carried out, and the automatic mortar 
distributed and adjusted. 

[01 11]- Sample 4 (EXAMPLE) - Dielectric-ceramic-powder 100 weight section prepared 
previously, methyl-ethyl-ketone 70 weight section, and product ball made from zirconia 600 
weight section 1 mm in diameter were supplied to the ball mill, and wet blending was 
performed for 16 hours. 

[01 12]Next, this mixture was absolutely filtered under application of pressure with the filter of 
20 micrometers (a not less than 10-micrometer formed element is removable with the 
probability of 99.7%.) of filtration. 

[01 1 3]Next, it moves to the container made from stainless steel, and the mixture after this 
filtration was neglected one whole day and night, and was made to sediment. And after 
removing supernatant liquid, put sediment into a convection oven, it was made to dry, and 
methyl ethyl ketone was removed. 

[01 14]After removing methyl ethyl ketone thoroughly, dielectric ceramic paste was obtained by 
kneading the mixture produced by adding terpineol 40 weight section and ethyl cellulose resin 
5 weight section with 3 rolls. Subsequently, the sake [ for viscosity control ], terpineol 10-20 
weight-section addition was carried out, and the automatic mortar distributed and adjusted. 
[01 15]- Sample 5 (EXAMPLE) - Dielectric-ceramic-powder 100 weight section prepared 
previously, methyl-ethyl-ketone 70 weight section, and product ball made from zirconia 600 
weight section 1 mm in diameter were supplied to the ball mill, and wet blending was 
performed for 16 hours. 

[01 1 6]Next, it moves to the container made from stainless steel, and this mixture was 
neglected one whole day and night, and was made to sediment. And after removing 
supernatant liquid, put sediment into a convection oven and it was made to dry, and methyl 
ethyl ketone was removed and the dried granular material was obtained. 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ipd... 1/7/2009 



JP,2002-043164,A [DETAILED DESCRIPTION] 



Page 17 of 25 



[01 17]On the other hand, the resin solution in which terpineol 40 weight section was made to 
dissolve ethyl cellulose resin 5 weight section beforehand with a planetary mixer was 
absolutely filtered with the filter of 20 micrometers of filtration, and the organic vehicle was 
obtained. 

[01 1 8]Next, dielectric ceramic paste was obtained by mixing a front dried powder object and 
this organic vehicle, and kneading this mixture with 3 rolls. Subsequently, the sake [ for 
viscosity control ], terpineol 10-20 weight-section addition was carried out, and the automatic 
mortar distributed and adjusted. 

[01 19]- Sample 6 (EXAMPLE) - Dielectric-ceramic-powder 100 weight section prepared 
previously, methyl-ethyl-ketone 70 weight section, terpineol 10 weight section, and product ball 
made from zirconia 600 weight section 1 mm in diameter were supplied to the ball mill, and wet 
blending was performed for 16 hours. 

[0120]Next, it moves to the container made from stainless steel, and this mixture was 
neglected one whole day and night, and was made to sediment. And after removing 
supernatant liquid, put sediment into a convection oven, it was made to dry, and methyl ethyl 
ketone was removed. 

[0121]After removing methyl ethyl ketone thoroughly, dielectric ceramic paste was obtained by 
kneading the mixture produced by adding terpineol 30 weight section and ethyl cellulose resin 
5 weight section with 3 rolls. Subsequently, the sake [ for viscosity control ], about ten weight 
sections of terpineols added, and the automatic mortar distributed and adjusted. 
[0122]- Sample 7 (comparative example) - After mixing dielectric-ceramic-powder 100 weight 
section prepared previously, terpineol 40 weight section, and ethyl cellulose resin 5 weight 
section with an automatic mortar, it kneaded well with 3 rolls and dielectric ceramic paste was 
obtained. 

[0123](Production of a laminated ceramic capacitor) In order to form an internal electrode on 
the principal surface of the dielectric ceramic green sheet prepared previously, conductive 
paste was screen-stenciled and it dried for 10 minutes at 80 **. The size, the shape, and the 
position of the internal electrode were set up suit the layered product chip obtained at a next 
process. Next, in order to form the green dielectric ceramic layer for level difference absorption 
on the principal surface of a dielectric ceramic green sheet, each dielectric ceramic paste 
concerning the samples 1 thru/or 7 was screen-stenciled, and it dried for 10 minutes at 80 **. It 
was made for each thickness of an internal electrode and the green dielectric ceramic layer for 
level difference absorption to be set to 1 micrometer (the thickness after calcination is 0.5 
micrometer) after desiccation. 

[0124]Next, the dielectric ceramic green sheet of 200 sheets which forms the internal electrode 
and the green dielectric ceramic layer for level difference absorption as mentioned above, It 
put so that it might put with the dielectric ceramic green sheet of several ten sheets in which 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ipd... 1/7/2009 



JP,2002-043164,A [DETAILED DESCRIPTION] 



Page 18 of 25 



the internal electrode etc. are not given, and the raw layered product was produced, and heat 
pressing of this layered product was carried out according to the pressurizing condition of 1000 
kg/cm 2 at 80 **. 

[0125]Next, two or more layered product chips were obtained by cutting an above-mentioned 
raw layered product with the cutting edge so that it might become a size with a 3.2 mm[ in 
length ] x1 .6-mmx thickness of 1 .6 mm after calcination. [ in width ] 

[0126]Next, zirconia powder aligned two or more above-mentioned layered product chips on 
the setter for the calcination by which the low volume spray was carried out, carried out 
temperature up over 24 hours from a room temperature to 250 **, and removed the organic 
binder. Next, the layered product chip was supplied to the firing furnace, and it calcinated by 
the profile of about 20 hours at a maximum of 1300 **. 

[0127]Next, after supplying the obtained sintered compact chip to a barrel and performing end 
polishing, exterior electrodes were provided in the both ends of the sintered compact, and the 
laminated ceramic capacitor used as a sample was completed. 

[0128](Evaluation of the characteristic) The various characteristics were evaluated about the 
dielectric ceramic paste and the laminated ceramic capacitor concerning the samples 1 thru/or 
7 mentioned above. The result is shown in Table 1. 
[0129] 

[Table 1] 
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[0130]Characterization in Table 1 was performed as follows. 

[0131]"Solid content": About 1 g of ceramic paste was weighed precisely, and it computed in 
heat convection type oven from the weight after neglecting it at 150 ** for 3 hours. 
[0132]"Viscosity": 2.5-rpm rotation was given and measured [ in / using the Tokyo Keiki E type 
viscosity meter / for the viscosity of ceramic paste / 20 ** ]. 

[0133]"Degree of dispersion": It computed from the particle size distribution acquired by 
measuring the particle size distribution in the end of ceramic powder using an optical diffraction 
type size distribution measuring device. That is, the end of ceramic powder it prepared 
previously was underwater distributed using the ultrasonic homogenizer, the ultrasonic wave 
was impressed till the place where a grain size does not become small any more, the grain 
size of D90 at that time was recorded, and this was made into the marginal grain size. On the 
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other hand, ceramic paste was diluted in ethanol, the grain size of D90 of particle size 
distribution was recorded, and this was made into the grain size of a paste. And the degree of 
dispersion was computed based on the formula of degree-of-dispersion =(grain size / marginal 
grain size of paste)-1. This degree of dispersion shows that dispersibility is so good that a 
value is [ zero ] near if a numerical value is +, and shows that dispersibility is so good that an 
absolute value is large if a numerical value is -. 

[0134]By using the 50-micrometer-thick screen made from stainless steel by 400 meshes on a 
"printing thickness":96% alumina substrate, printing at emulsion 20 micrometers in thickness, 
and drying for 10 minutes at 80 **, forming the printed film for evaluation -- the thickness -- a 
ratio - it asked from the measurement result by the laser surface roughness meter of a contact 
process. 

[0135]"Ra(surface roughness)": -- the value which equalized the absolute value of the 
deviation of the center line and roughness curve which formed the same printed film for 
evaluation as the case of the above "printing thickness", and equalized the surface roughness 
Ra, i.e., a wave, -- a ratio -- it asked from the measurement result by the laser surface 
roughness meter of a contact process. 

[01 36] "Structure-defect defective fraction": When abnormalities were seen by the visual 
examination of the sintered compact chip for the obtained laminated ceramic capacitor, and 
the inspection by an acoustic microscope, the internal structure defect was checked by polish 
and (sintered compact chip number with structure defect)/(total of a sintered compact chip) 
was made into the structure defect defective fraction. 

[01 37]lf Table 1 is referred to, according to the samples 1-6 concerning the example of this 
invention which adopted the primary dispersing process and the secondary dispersing 
process, and added the organic binder in the secondary dispersing process. It turns out that 
the result of could acquire the outstanding dispersibility compared with the sample 7 as a 
comparative example which did not perform such a thing, and having excelled also in each 
item of printing thickness, surface roughness, and a structure defect defective fraction is 
shown. 
[0138] 

[The example 2 of an experiment] The example 2 of an experiment is related with a lamination 
ceramic inductor, and in manufacture of the ceramic paste for the ceramic green layer for level 
difference absorption, it is carried out in order to check the effect by having adopted the 
primary dispersing process and secondary dispersing process as a feature of this invention. 
[0139](Preparation in the end of ceramic powder) Drying desiccation was carried out after 
ferric oxide carried out weighing so that a 49.0-mol zinc oxide will be 29.0-mol %%, nickel 
oxide will be 14.0-mol % and copper oxide may be 8.0-mol %, and it carried out wet blending 
using a ball mill. Subsequently, after carrying out temporary quenching at 750 ** for 1 hour, the 
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end of magnetic body ceramic powder was obtained by grinding. 

[0140](Preparation of ceramic slurry, and production of a ceramic green sheet) In the end of 
magnetic body ceramic powder it prepared previously 100 weight sections, The solvent which 
consists of dispersing agent 0.5 weight section which consists of maleic acid copolymers, and 
methyl-ethyl-ketone 30 weight section and toluene 20 weight section with product ball made 
from zirconia 600 weight section 1 mm in diameter. After supplying to the ball mill and stirring 
for 4 hours, DOP3 weight section and ethanol 20 weight section were added as a plasticizer 
with polyvinyl-butyral 7 weight section of the inside degree of polymerization as an organic 
binder, and the degree of raise in butyral, wet blending was performed for 20 hours, and 
magnetic body ceramic slurry was obtained. 

[0141]And to this magnetic body ceramic slurry, the doctor blade method was applied and the 
20 micrometers (the thickness after calcination is 15 micrometers)-thick magnetic body 
ceramic green sheet was fabricated. Desiccation is 80 ** and was performed for 5 minutes. 
[0142](Preparation of conductive paste) After kneading metal powder 100 weight section of 
Ag/Pd=80/20, ethyl cellulose 4 weight section, the amount part of alkyd-resin duplexs, and 
butylcarbitol acetate 35 weight section with 3 rolls, terpineol 35 weight section was added and 
viscosity control was performed. 

[0143](Preparation of the ceramic paste for the ceramic green layer for level difference 
absorption) 

- Sample 8 (EXAMPLE) - 100 weight sections, methyl-ethyl-ketone 70 weight section, and 
product ball made from zirconia 600 weight section 1 mm in diameter were supplied to the ball 
mill, and wet blending was performed for 16 hours in the end of magnetic body ceramic 
powder it prepared previously. 

[0144]Next, it moves to the container made from stainless steel, and this mixture was 
neglected one whole day and night, and was made to sediment. And after removing 
supernatant liquid, put sediment into a convection oven, it was made to dry, and methyl ethyl 
ketone as a solvent was removed. 

[0145]After removing methyl ethyl ketone thoroughly, magnetic body ceramic paste was 
obtained by kneading the mixture produced by adding terpineol 40 weight section and ethyl 
cellulose resin 5 weight section with 3 rolls. Subsequently, the sake [ for viscosity control ], 
terpineol 10-20 weight-section addition was carried out, and the automatic mortar distributed 
and adjusted. 

[0146]- Sample 9 (EXAMPLE) - In the end of magnetic body ceramic powder it prepared 
previously 100 weight sections, Methyl-ethyl-ketone 70 weight section, polyacrylic acid 
quarternary-ammonium-salt dispersing agent (weight average molecular weight 1000) 0.5 
weight section as an organic dispersing agent, and product ball made from zirconia 600 weight 
section 1 mm in diameter were supplied to the ball mill, and wet blending was performed for 16 
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hours. 

[01 47] Henceforth, magnetic body ceramic paste was obtained through the same operation as 
the sample 1. 

[0148]- Sample 10 (EXAMPLE) - 100 weight sections, methyl-ethyl-ketone 70 weight section, 
and product ball made from zirconia 600 weight section 1 mm in diameter were supplied to the 
ball mill, and wet blending was performed for 16 hours in the end of magnetic body ceramic 
powder it prepared previously. 

[0149]Next, it moves to the container made from stainless steel, and this mixture was 
neglected one whole day and night, and was made to sediment. And after removing 
supernatant liquid, put sediment into a convection oven, it was made to dry, and methyl ethyl 
ketone was removed. 

[0150]After removing methyl ethyl ketone thoroughly, the mixture produced by the planetary 
mixer by adding, the resin solution, i.e., the organic vehicle, in which terpineol 40 weight 
section was made to dissolve ethyl cellulose resin 5 weight section beforehand, Magnetic body 
ceramic paste was obtained by kneading with 3 rolls. Subsequently, the sake [ for viscosity 
control ], terpineol 10-20 weight-section addition was carried out, and the automatic mortar 
distributed and adjusted. 

[0151]- Sample 1 1 (EXAMPLE) - 100 weight sections, methyl-ethyl-ketone 70 weight section, 
and product ball made from zirconia 600 weight section 1 mm in diameter were supplied to the 
ball mill, and wet blending was performed for 16 hours in the end of magnetic body ceramic 
powder it prepared previously. 

[0152]Next, this mixture was absolutely filtered under application of pressure with the filter of 
20 micrometers of filtration. 

[0153]Next, it moves to the container made from stainless steel, and the mixture after this 
filtration was neglected one whole day and night, and was made to sediment. And after 
removing supernatant liquid, put sediment into a convection oven, it was made to dry, and 
methyl ethyl ketone was removed. 

[0154]After removing methyl ethyl ketone thoroughly, magnetic body ceramic paste was 
obtained by kneading the mixture produced by adding terpineol 40 weight section and ethyl 
cellulose resin 5 weight section with 3 rolls. Subsequently, the sake [ for viscosity control ], 
terpineol 10-20 weight-section addition was carried out, and the automatic mortar distributed 
and adjusted. 

[0155]- Sample 12 (EXAMPLE) - 100 weight sections, methyl-ethyl-ketone 70 weight section, 
and product ball made from zirconia 600 weight section 1 mm in diameter were supplied to the 
ball mill, and wet blending was performed for 16 hours in the end of magnetic body ceramic 
powder it prepared previously. 

[0156]Next, it moves to the container made from stainless steel, and this mixture was 
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neglected one whole day and night, and was made to sediment. And after removing 

supernatant liquid, put sediment into a convection oven and it was made to dry, and methyl 

ethyl ketone was removed and the dried granular material was obtained. 

[0157]On the other hand, the resin solution in which terpineol 40 weight section was made to 

dissolve ethyl cellulose resin 5 weight section beforehand with a planetary mixer was 

absolutely filtered with the filter of 20 micrometers of filtration, and the organic vehicle was 

obtained. 

[0158]Next, magnetic body ceramic paste was obtained by mixing a front dried powder object 
and this organic vehicle, and kneading this mixture with 3 rolls. Subsequently, the sake [ for 
viscosity control ], terpineol 10-20 weight-section addition was carried out, and the automatic 
mortar distributed and adjusted. 

[0159]- Sample 13 (comparative example) - After mixing 100 weight sections, terpineol 40 
weight section, and ethyl cellulose resin 5 weight section with an automatic mortar, it kneaded 
well with 3 rolls and magnetic body ceramic paste was obtained in the end of magnetic body 
ceramic powder it prepared previously. 

[0160](Production of a lamination ceramic inductor) So that the coil conductor prolonged in a 
coiled form after lamination of two or more magnetic body ceramic green sheets can be 
formed, While forming the breakthrough for a beerhole conductor in the position of the 
magnetic body ceramic green sheet prepared previously, In order to form a beerhole conductor 
in a coil conductor film and a breakthrough on the principal surface of a magnetic body ceramic 
green sheet, conductive paste was screen-stenciled and it dried for 10 minutes at 80 **. Next, 
in order to form the magnetic body ceramic green layer for level difference absorption on a 
magnetic body ceramic green sheet, each magnetic body ceramic paste concerning the 
samples 8 thru/or 13 was screen-stenciled, and it dried for 10 minutes at 80 **. It was made for 
each thickness of a coil conductor film and the magnetic body ceramic green layer for level 
difference absorption to be set to 30 micrometers (the thickness after calcination is 20 
micrometers) after desiccation. 

[0161]Next, while piling up the magnetic body ceramic green sheet of 1 1 sheets which forms 
the coil conductor film, the beerhole conductor, and the ceramic green layer for level difference 
absorption as mentioned above so that a coil conductor may be formed, The magnetic body 
ceramic green sheet which does not form the coil conductor film etc. in those upper and lower 
sides was piled up, the raw layered product was produced, and heat pressing of this layered 
product was carried out under the application of pressure of 1000 kg/cm 2 at 80 **. 
[0162]Next, two or more layered product chips were obtained by cutting an above-mentioned 
raw layered product with the cutting edge so that it might become a size with a 3.2 mm[ in 
length ] x1 .6-mmx thickness of 1 .6 mm after calcination. [ in width ] 

[0163]Next, after removing an organic binder by heating an above-mentioned layered product 
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chip at 400 ** for 2 hours, calcination for 90 minutes was performed at 920 **. 
[0164]Next, after supplying the obtained sintered compact chip to a barrel and performing end 
polishing, the main ingredients provided the exterior electrodes which are silver in the both 
ends of the sintered compact, and the chip shape lamination ceramic inductor used as a 
sample was completed. 

[0165](Evaluation of the characteristic) About the ceramic paste and the lamination ceramic 
inductor concerning the samples 8 thru/or 13 mentioned above, the result of having evaluated 
the various characteristics is shown in Table 2. 



[0166] 
[Table 2] 
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[0167]The characterization method in Table 2 is the same as that of the case of Table 1. 
[0168]According to the samples 8-12 concerning the example of this invention which adopted 
the primary dispersing process and the secondary dispersing process, and added the organic 
binder in the secondary dispersing process like [ if Table 2 is referred to ] the case of the 
example 1 of an experiment shown in Table 1 . It turns out that the result of could acquire the 
outstanding dispersibility compared with the sample 13 as a comparative example which did 
not perform such a thing, and having excelled also in each item of printing thickness, surface 
roughness, and a structure defect defective fraction is shown. 

[0169]As mentioned above, although the case where dielectric ceramic powder or the end of 
magnetic body ceramic powder was used was explained as the end of ceramic powder it is 
contained in the ceramic paste concerning this invention, In this invention, it is not influenced 
by the electrical property in the end of ceramic powder used, and even if it uses [ therefore ] 
the end of end of insulator ceramic powder, or piezo electric crystal ceramic powder, etc., for 
example, the ceramic paste which can expect the same effect can be obtained. 
[0170] 

[Effect of the lnvention]As mentioned above, the primary dispersing process which carries out 
the distributed processing of the primary mixture which contains the end of ceramic powder, 
and the 1st organic solvent at least in manufacturing ceramic paste according to this invention, 
The removal process which removes the 1st organic solvent from a primary mixture selectively 
with heating after a primary dispersing process, The secondary dispersing process which 
carries out the distributed processing of the secondary mixture which added the organic binder 
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to the primary mixture from which the 1st organic solvent was removed after the removal 
process, Since the process which includes the 2nd organic solvent of a high boiling point in a 
primary mixture and/or said secondary mixture from the 1st organic solvent was carried out, 
the dispersibility in the end of ceramic powder included in ceramic paste should be excelled. 
Therefore, when it must have high pattern accuracy and a very thin ceramic green layer must 
be formed, such ceramic paste can be used advantageously. 

[0171]Therefore, in [ according to this invention ] a lamination type ceramic electronic 
component, In order to form the ceramic green layer for level difference absorption in the field 
in which it is on the principal surface of a ceramic green sheet, and an internal-circuit-elements 
film is not formed so that the level difference by the thickness of an internal-circuit-elements 
film may be lost substantially, By using the above ceramic paste, a lamination type ceramic 
electronic component with high reliability without structure defects, such as a crack and 
delamination, is realizable. 

[0172]lt becomes possible according to this invention to fully satisfy the demand of the 
miniaturization of a lamination type ceramic electronic component, and a weight saving, When 
this invention is applied to a laminated ceramic capacitor, a miniaturization and large-scale- 
izing of a laminated ceramic capacitor can be attained advantageously, When this invention is 
applied to a lamination ceramic inductor, miniaturization of a lamination ceramic inductor and 
high inductance-ization can be attained advantageously. 

[0173]When the 2nd organic solvent of a high boiling point is added in a secondary dispersing 
process, since it can avoid making the 2nd organic solvent exist in a primary mixture, in a 
removal process, the 1st organic solvent can be removed more easily. 
[0174]More preferably in in an above-mentioned case, being added after the organic binder 
has dissolved in the 2nd organic solvent beforehand, Thus, if it is added after the organic 
binder which dissolved in the 2nd organic solvent beforehand is filtered, the non-melted object 
of the organic binder which can be mixed into ceramic paste can be lessened. 
[0175]On the other hand, when the primary mixture by which distributed processing is carried 
out in a primary dispersing process contains the 2nd organic solvent further. Since the fall of 
the viscosity of the primary mixture by the 2nd organic solvent is expectable, when a primary 
dispersing process is carried out, improvement in the dispersibility in the end of ceramic 
powder due to the fall of this viscosity can be expected. 

[0176]ln an above-mentioned case, in a removal process, alternative removal of only the 1st 
organic solvent by heat-treatment can be made easier by the difference of the boiling point of 
the 1st organic solvent and the boiling point of the 2nd organic solvent being not less than 50 

[0177]lf the process of preparing ceramic paste is after a primary dispersing process and is 
further provided with the process of filtering a primary mixture, before the removal process in 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ipd... 1/7/2009 



JP,2002-043164,A [DETAILED DESCRIPTION] 



Page 25 of 25 



this invention, A foreign matter, an aggregate in the end of ceramic powder, etc. which may be 
mixed into ceramic paste can be removed, and ceramic paste with higher dispersibility can be 
obtained certainly. The effect of decreasing a pinhole in the ceramic layer after calcination is 
also expectable. 

[0178]ln the manufacturing method of the lamination type ceramic electronic component 
concerning this invention, The ceramic slurry used in order to fabricate a ceramic green sheet, 
If it is made to include the end of ceramic powder it has the substantially same presentation as 
the end of ceramic powder it is contained in the ceramic paste for forming the ceramic green 
layer for level difference absorption, The degree of sintering of a ceramic green sheet and the 
ceramic green layer for level difference absorption can be coincided, and generating of the 
crack by the disagreement of such a degree of sintering or delamination can be prevented. 



[Translation done.] 
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